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Objective:  Depression and anxiety are common problems for adolescents with sickle cell 
disease (SCD).  It is important to understand both risk and resiliency factors contributing 
to psychological outcomes among youth with SCD in order to prevent and effectively 
treat such problems.  To better elucidate contributing factors to depression and anxiety 
among youth with SCD selected risk and resiliency factors from the risk-and-resistance 
model adapted for SCD were examined (Barakat, Lash, Lutz, & Nicolaou, 2006).  The 
risk factor of fatigue and resistance/resiliency factors of cognitive appraisal of stress and 
self-concept are of focus because they have been understudied, and their temporal 
relation with symptoms of depression and anxiety is not well understood in this 
population.   The current study plans to add to the literature by examining fatigue, 
cognitive appraisal of stress, and self-concept, as well as mood symptoms on a daily basis 
to capture the broader context of functioning and the unique challenges of managing 
SCD.   
Methods:  Thirty youth (ages 11-18 years) with sickle cell disease and a primary 
caregiver were recruited from the Center for Cancer and Blood Disorders (CCBD) at 
Palmetto/Prisma Health Children’s Hospital in Columbia, South Carolina during a 
routine clinic appointment.  Youth and caregiver approached at their clinic appointment 
could choose to complete baseline measures at that time or to schedule a future 
appointment. After the completion of baseline measures in the CCBD clinic, youth 





fifteen minutes to complete.  Twenty-one of 30 participants completed at least nine daily 
diaries (776 total daily diaries for analyses).   At the completion of the eight-week diary 
period, youth and caregivers were asked to complete follow-up measures.  Fifteen of 30 
participants and a caregiver completed follow-up measures. 
Results:  Significant relations were found between fatigue, mood, cognitive appraisal of 
stress, self-concept.  Specifically, the pathway from fatigue to depression and anxiety was 
partially supported as fatigue was significantly associated with same day positive mood, t 
(1, 769) = -4.71, p < .001, and with same day negative mood, t (1, 769) = 4.29, p < .001.  
There was trend level support that depressive symptoms predict next day fatigue, t (1, 
755) = -1.93, p = .05, but there was not support that anxiety symptoms predict next day 
fatigue, t (1, 755) = -.02, ns.  Fatigue was found to be associated with primary, t (1, 769) 
= 2.98, p = .003, and secondary cognitive appraisal of stress, t (1, 769) = -2.55, p = .01.  
However, cognitive appraisal of stress did not moderate the fatigue/mood relations t (1, 
754) = 1.52, ns.  Finally, there was a possible association found between same day lower 
fatigue and higher global self-concept, t (1, 771) = -1.89, p = .06, but global self-concept 
was not found to moderate the fatigue/mood relationship.  Finally, fatigue and pain 
intensity were found to have a mutually causal relationship, in that higher reported pain 
intensity predicted higher next day fatigue, t (1, 755) = 3.17, p = .001, and higher 
reported fatigue predicted increased next day pain intensity, t (1, 757) = -2.77, p = .006.   
Conclusions:  The overall results showed support for many of the associations expected 
among variables in the same-day analyses.  Fatigue was associated with positive and 
negative affect, as was primary and secondary cognitive appraisal of stress.  However, 





which provides less evidence for the causal relationship among fatigue, cognitive 
appraisal of stress, self-concept and symptoms of depression and anxiety.  Still, the 
current study highlights to importance of considering fatigue as another critical symptom 
to assess on a consistent basis, especially given the potential relation with pain.  Future 
studies with larger sample sizes may be able to detect better the effects of fatigue, pain, 
cognitive appraisal of stress, and self-concept on internalizing symptoms, although the 
magnitude of the expected temporal associations was modest for most of the expected 
effects.  Alternately, the risk-and-resistance model used to guide the present set of 
hypotheses may need further modification to address internalizing symptoms in SCD 
(including considering bidirectional relationships between risk/resiliency factors and 
mood).  In addition, future studies with a larger sample size would allow for 
interpretation of baseline and follow-up data, as well as the examination of possible 
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 Sickle cell disease (SCD) is a genetic blood disorder that can adversely affect the 
physical and psychosocial wellbeing of those with the disease, including elevated rates of 
internalizing symptoms of depression and anxiety.  The overall goal of this dissertation is 
to provide a more holistic view of factors that influence internalizing symptoms among 
youth with SCD.  Currently, there is a tendency to have a singular focus on how medical 
complications such as pain affect psychosocial adaptation.  In addition, much of the 
current literature is cross-sectional in nature and this limits inferences about causality of 
depression and anxiety.  The current study will integrate SCD-specific risk factors with a 
broader range of risk and resistance factors that have been studied in developmental 
psychopathology, but have typically not been measured in studies of youth with SCD.  In 
addition, the project will involve daily diary methods that allow for better causal 
modeling of how these factors relate to symptoms of depression and anxiety in SCD.  
Sickle cell disease is a group of genetic blood disorders with an autosomal 
recessive pattern of inheritance, meaning that it requires inheriting an atypical gene for 
hemoglobin from both parents to manifest the disease.  This disease predominately 
affects African Americans occurring at a rate of approximately one in every 365 African 
American births in the United States (Hassell, 2010).  Sickle cell disease affects the 
globin in red blood cells that carry oxygen throughout the body.  S-type red blood cells 





become rigid and take on a sickle shape.  These sickled cells carry less oxygen and are 
more likely to cause vaso-occlusion (Discoll, 2007; Wills, 2013).  The most common 
forms of SCD are the homozygous variant HbSS (referred to as sickle cell anemia) and 
the heterozygous types of HbS with C-type (HbSC), HbS-Beta-Thalassemia-Plus 
(HbSβThal
+
) and HbS-Beta-Thalassemia-Zero (HbSβThal
0
). HbSS and HbSβ
0
 are the 
subtypes that tend to experience the most severe disease complications (Gold, Johnson, 
Treadwell, Hans, & Vichinsky, 2008; Kirkhan, 2007). 
 Those affected by SCD face a range of potential medical complications related to 
the disease, including pain crises, anemia, stroke, neurologic deficit, acute chest 
syndrome, infection, and organ failure (Ballas et al., 2010; Casey, Brown, & Bakeman, 
2000; Rees, Williams, & Gladwin, 2010).  Due to its frequency and saliency, sickle cell 
pain is often used to contextualize the adaptation of those with SCD to the effects of the 
disease.  The rate of complications including pain, overt stroke, silent stroke, and other 
neurocognitive deficits increases as individuals move from childhood into adolescence 
and transition into adulthood (Ballas et al., 2010, 2012; Gill et al., 1995; Vichinsky et al., 
2010). Although medical complications impact adaptation, the prevalence of internalizing 
problems associated with SCD is also critical to address if we are to gain a 
comprehensive and accurate picture of functioning. Importantly, internalizing problems 
such as depression and anxiety can be significant problems related to the psychosocial 
functioning of youth with SCD.  These problems start in childhood, increase in 
adolescence, and continue into adulthood in a similar fashion to the medical 
complications of SCD (Benton, Ifeagwu, & Smith-Whitley, 2007).  Symptoms of 





SCD, with a point estimate of clinically meaningful symptoms ranging from 30% - 46% 
(Barbarin, Whitten, & Bonds, 1994; Hijmans et al., 2009; Jerrell, Tripathi, & McIntyre, 
2011; Thompson, Armstrong, Link, Pagelow, Moser, & Wang, 2003; Thompson, Gil, 
Godfrey, & Bennett Murphy, 1998).   
 Although depression and anxiety are common problems among youth with SCD, 
limited work exists that examines a broader picture of psychosocial adaptation that moves 
beyond relating internalizing symptoms to sickle cell pain and pain coping.  Without a 
clear understanding of how depression and anxiety can result from the interaction of 
disease and non-disease related factors, inconsistent identification of problem symptoms 
and ineffective treatment may result.  This is important to address among youth with 
SCD, as problems of internalizing symptoms increase during adolescence and could be 
addressed during this time in development to mitigate their impact in adulthood.   
Internalizing Symptoms of Depression and Anxiety among Youth with SCD 
 Internalizing symptoms (considered symptoms of depression and symptoms of 
anxiety for the purposes of this study) are especially important to evaluate among youth 
with SCD.  This is due to the high prevalence, and a general consensus that there are 
higher rates of internalizing problems among youth with SCD compared to both healthy 
children and to those with other chronic health conditions (Benton, Boyd, Ifeagwu, 
Feldtmose, Smith-Whitley, 2011; Ekinci Çelik, Ünal, & Özer, 2012; Hijmans et al., 2009; 
Jerrell, Tripathi, McIntyre, 2011; Key, Brown, Marsh, & Spratt, 2001). The psychosocial 
adaptation of children and adolescents with SCD is affected by the complex interplay of 
factors ranging from disease complications, disease management, and sociodemographic 





Goonan, 1993; Ekinci et al., 2012; Hijmans et al., 2009). The interplay of stressors 
related to SCD is especially evident when considering an outcome such as depression 
among youth with SCD, where there is a suggested relationship between the SCD disease 
processes and resulting depressive symptoms.  For example, SCD affects nitric oxide and 
pro-inflammatory cytokines in a manner that mimics the physiological changes that occur 
with depression and therefore could increase vulnerability (Alao & Cooley, 2001; Katz & 
Schatz, 2014). 
 There is also evidence of a less straightforward relationship between depression 
and anxiety and disease management, including coping with sickle cell pain.  
Internalizing symptoms have been shown to predict emergency room visits and 
hospitalization for pain and other acute complications, and to affect youth with SCD’s 
ability to cope successfully with sickle cell pain (Belgrave & Molock, 1991; Benton et 
al., 2007).  In terms of coping, the use of passive adherence and negative thinking (rather 
than active coping) to manage pain has been shown to produce higher psychological 
distress (Gil Williams, Thompson, & Kinney, 1991).  More specifically, negative 
thinking has been found to be a mediator of pain and depressive symptoms and pain 
interference with daily activities and anxiety among adolescents with SCD (Barakat, 
Schwartz, Simon, & Radcliffe, 2007).  There is a clear relationship between pain and 
symptoms of depression and anxiety among adolescents with SCD (Barakat et al., 2007).  
However, pain and pain coping does not fully explain symptoms of depression and 
anxiety among youth with SCD.  
 The picture is further complicated when considering additional variables such as 





for example that youth with SCD are less successful at peer relationships, and this can 
lead to psychological stress and an increased risk for depression and anxiety (Katz & 
Schatz, 2014; Noll, Reirter-Purtill, Vannatta, Gerhardt, & Short, 2007).  Peer 
relationships can be disrupted for a number of reasons including missed opportunities to 
interact at school, which has been associated with classmates describing them as having 
fewer friends and being less athletic (Noll et al., 2007).  Family functioning can also play 
a significant role in the psychosocial adaptation of youth with SCD.  There are differing 
findings on the quality of relationships among youth with SCD.  Some studies have found 
families with a child with SCD to be less functional than control families, while others 
have shown less family conflict when compared to families without a child with SCD 
(Kelch-Oliver et al., 2007).  Even though the evidence on family functioning is mixed, 
the evidence is more clear that factors such as family involvement and cohesion 
significantly contribute to the resiliency of youth with SCD; where when family support 
is lacking, more adjustment problems result (Berry, Bloom & Palfry, 2010; Kelch-Oliver, 
Mith, Diaz, & Collins, 2007; Palmero, Riley, & Mitchell, 2008; Sehlo & Kamfar, 2015).  
There is additional evidence that factors related to family environment can affect 
everything from child psychopathology, to self-efficacy, to school functioning (Jenerette 
& Valrie, 2010; Ladd, Valrie, & Walcott, 2014; Latzman, Shishido, Latzman, Elkin, & 
Majumdar, 2014).   
 When considering demographic factors, being African American in the United 
States is associated with a number of sociodemographic factors including low 
socioeconomic status, discrimination, and racism which increases risk for a number of 





Radcliffe Barakat, & Boyd, 2006). Having a lower socioeconomic status has been shown 
to be related to higher reports of pain and use of negative thinking among those with SCD 
(Barakat et al., 2007); as well as with increased emotional distress, which is a risk factor 
for the development of depression (McLeod & Shannahan, 1996).  It is also a reality that 
ethnic minority youth in the United States face discrimination and racism, which affects 
their wellbeing (Kelch-Oliver et al., 2007).  For example, there is evidence outside of the 
SCD literature that suggests that experience of discrimination stress increases risk for 
development of anxiety and depression among African American youth (Gaylord-Harden 
& Cunningham, 2009).  It is apparent that there are a variety of factors that can affect 
internalizing among youth with SCD, including peer relationships, family functioning, 
and sociodemographic factors such as exposure to discrimination stress.  As such, it is 
important to consider a broader picture of adaptation of youth with SCD when addressing 
depression and anxiety, beyond their relationship to pain and pain coping. 
Examining Depression and Anxiety rather than Broader Internalizing 
 In many studies of the psychosocial adaptation of youth with SCD, depression 
and anxiety are conceptualized together as a single “internalizing” construct.  Even when 
the two disorders are considered separately, the intricacies of each and the potential 
impact of comorbidity is rarely considered.  Anxiety and depression often co-occur in 
childhood and adolescence, but there are some important distinctions in both the features 
of the disorders and how they manifest that make addressing each separately worthwhile 
(Cummings, Caporino, & Kendall, 2014; Garber & Weersing, 2010).  Importantly, youth 
who experience depression have a high frequency of experiencing comorbid anxiety, 





depression (Angold, Costello, & Erkanli, 1999; Cummings et al., 2014).  It is possible 
that differences in comorbidity may be as a result of many studies examining all anxiety 
disorders together, the difference in age of onset for the two disorders (younger for 
anxiety), and the failure to address differences between concurrent versus sequential 
comorbidity (Cummings et al., 2014).  
 There are two main theoretical models that have been tested to address the 
comorbidity of depression and anxiety.  The first is the tripartite model (Clark & Watson, 
1991) which posits that depression and anxiety share a common negative affect (NA) 
factor, but that anxiety has distinct physiological hyperarousal (PH) and depression is 
distinct due to the presence of low positive affect (PA).  There is mixed evidence for the 
utility of this model among youth.  However, there is support from a longitudinal study 
that this three-factor model demonstrated a better fit than a single factor of internalizing 
concerns (Olino, Klein, Lewinsohn, Rohde, & Seeley, 2008).  The second model is the 
behavioral inhibition (BIS)/behavioral activation (BAS) model that proposes two brain 
systems that either regulate withdrawal or approach behavior in the environment (Gray 
1987; Gray, 1991).  There is limited work with this model among youth, but available 
evidence suggests that BIS is related to depression and anxiety and that High BIS and 
low BAS is related to a risk for developing comorbid depression and anxiety (Cummings 
et al., 2014; Schofield, Coles, & Gibb, 2009).  Notably, revisions of this model are 
similar to the tripartite model with BIS loading on negative affect and BAS loading on 
positive affect (Cummings et al., 2014). 
 Overall, both depression and anxiety are important to consider as their separate 





The current study will examine baseline depression and anxiety separately, as well as 
daily mood changes related to anxiety and depression (using concepts from the tripartite 
model) experienced by adolescents with SCD. 
Cognitive Components of Depression and Anxiety 
 The relationship between anxiety and depression and the vulnerability to develop 
symptoms of the disorders can in part be understood by examining the cognitive 
components of the disorders.  Clarke & Beck (2010) review that according to a cognitive 
perspective both disorders are related to the activation of maladaptive representations of 
self, world, and future by the environment, which leads to negative or threat related 
thoughts and interpretations.  After a negative schema is activated (and there is inhibited 
cognitive control) ineffective coping and avoidance results, which can lead to depression 
and anxiety (Clarke & Beck, 2010).  Rumination (repeated focus on negative thoughts 
and emotions) is another cognitive vulnerability linked to both depression and anxiety 
(Nolan-Hoeksema, 2000; Starr & Davila, 2012).  Some evidence demonstrates that a 
ruminative response style in response to anxiety can in fact increase the risk of 
developing depression, which may contribute to the high comorbidity of the two 
disorders (Starr & Davila, 2012).  However, rumination may not be a stable cognitive 
vulnerability among adolescents in comparison to negative attributional style (Hankin, 
2008).  This is important to note because there is strong support for a relationship 
between negative cognitive response style and depression among children and 
adolescents (Hankin & Abramson, 2002; Schwartz, Kaslow, Seely, & Lewinsohn, 2000).  





self) has been shown to be a relatively stable cognitive vulnerability for developing 
depression among adolescents (Hankin, 2008).   
 In addition to cognitive vulnerabilities that are shared between anxiety and 
depression (e.g. rumination) and those more related to depression (e.g. negative 
attributional style), a cognitive vulnerability that is more specific to anxiety is a threat-
relevant cognitive bias.  With a threat-relevant cognitive bias, people with anxiety pay 
more attention to stimuli that are perceived as threatening at different levels of 
information processing (Ouimet, Gawronski, & Dozois, 2009).  If a stimulus is 
determined as threatening, a person with anxiety might then validate the threat.  For 
example, if a person’s heart began to beat fast, they may validate their assessment that 
there is threat by asserting that a fast heart rate signals dangerousness (Ouimet et al., 
2009).  This type of threat validation relates to anxiety sensitivity.  Anxiety sensitivity is 
a tendency to interpret anxiety symptoms as harmful (Deacon, Valentiner, & Blacker, 
2002; Reiss & McNally, 1985).  There is support that anxiety sensitivity measures can 
predict trait anxiety in children 12 years and older (Chorpita, Albano, & Barlow, 1996).  
Once a threat is validated, a person with cognitive vulnerability to anxiety may then 
engage in behavioral avoidance which facilitates disengagement and continued problems 
with anxiety due to a failure to extinguish the conditioned anxiety response (Ouimet et 
al., 2009).  An additional issue that is relevant to consider when examining cognitive 
vulnerability to anxiety among youth with SCD is executive functioning.  There is some 
evidence that compromised executive function is related to anxiety, and youth with SCD 





memory (Ouimet et al., 2009; White, Salorio, Schatz & DeBaun, 2000; Vichinsky et al., 
2010). 
 Overall, there are demonstrated cognitive vulnerabilities that affect the 
development of depression and anxiety.  It is important to consider these cognitive 
underpinnings of depression and anxiety, and their potential interaction with other factors 
that contribute to internalizing symptoms among youth with SCD.  This is especially 
critical among youth with SCD as they are at a higher risk for being impacted by issues 
related to cognitive vulnerability.   
Psychosocial Adaptation of Youth with SCD: Risk and Resistance Factors 
 A comprehensive approach for understanding the development of depression and 
anxiety among youth with SCD is with the risk-and-resistance model, a biopsychosocial 
model developed to understand psychosocial adjustment in children with chronic health 
conditions.  This model incorporates both disease and non-disease related stressors in 
examining the risk factors included in the model, and has shown to have utility in a 
population of youth with SCD (Barakat et al., 2006; Lutz, Barakat, Smith-Whitley, 
Ohene-Frempong, 2004; Wallander & Thompson, 1995; Wallander & Varni, 1998). The 
model allows for the examination of risk factors including medical condition parameters 
(e.g., pain, fatigue, neurocognitive deficits), functional independence, and psychosocial 
disability related stressors; and resistance factors including stress processing, 
intrapersonal characteristics, and social ecological components (Wallander, Varni, 
Barani, Banis, & Wilcox, 1989; Casey, et al., 2000). Risk factors are considered to 
influence adjustment directly, while resistance factors are conceptualized as potential 





 Barakat, et al. (2006) adapted the original risk-and-resistance model for use with 
youth with SCD to highlight the factors of special importance to this population (see 
Figure 1.1). The SCD related risk factors include diagnosis, brain involvement, severity, 
SCD stress, demographic factors and functional independence.  Although not originally 
explicitly included in the SCD related risk factors, fatigue has emerged as another 
important and understudied variable to consider and can be conceptualized as a part of 
SCD stress in the model (Ameringer & Smith, 2011).  It is not surprising that fatigue was 
not initially included in the model, as it has also previously been an understudied variable 
in other chronic health conditions.  Fatigue among those with SCD can be both acute and 
chronic related to anemia, sleep disruptions, and pain (Ameringer & Smith, 2011).  
Fatigue among this population can negatively impact quality of life, and because of this 
and its understudied nature, will be a SCD risk variable of interest in the current study.  
Its impact on depression and anxiety will be examined, as well as how its relationship 
with depression and anxiety may be altered by certain resistance factors in the risk-and-
resistance model.  This risk factor was chosen for examination because of its emergence 
as an important factor in understanding the wellbeing of youth with SCD, combined with 
the lack of attention it has been given in comparison to risk factor variables such as pain 
and demographic factors.  Additional risk factors included in the Barakat et al. model will 
be measured to help to provide context, but will not be of direct focus in terms of 
predicting symptoms of depression and anxiety among adolescents with SCD in the 
current study. 
 The resistance factors included in the risk-and-resistance model include 





adjustment, child cognitive appraisals, and child coping strategies.  Self-concept and 
cognitive appraisal of stress will be examined as resistance variables of interest in the 
current study for their impact on the development of depression and anxiety among youth 
with SCD.  These two variables were selected because of they have been understudied in 
comparison to other resistance factors, and because of their potential impact on the 
development or resistance to the development of depression and anxiety among 
adolescents with SCD.  There has been mixed results on the role of cognitive appraisals 
of stress on the psychological adaptation among youth with SCD.  In addition, the 
resistance factor has not often been examined directly and with good construct validity 
among this population for clarifying its role in internalizing problems.  For these reasons 
and due to its relevancy during the adolescent developmental period, it will be of focus in 
the current study.  Self-concept will additionally be a resistance factor of focus.  Self-
concept is not separated from self-esteem in the risk-and-resistance model.  However, it 
can be important to differentiate the two variables.  This will be done in the current study, 
as it will allow for a more accurate measurement of the construct and a clearer 
understanding of its impact on depression and anxiety symptoms.   Again, additional 
resistance factors will be measured, but cognitive appraisal of stress and self-concept will 
be the variables of focus.  By examining these two understudied resistance variables in 
the risk-and-resistance model, the extent of variance they contribute in moderating 
depression and anxiety among youth with SCD can be better understood (See Figure 1.1). 
Risk Factor for Depression and Anxiety among Adolescents with SCD: Fatigue 
 Fatigue can be defined as a subjective feeling of an overwhelming sense of 





Anderson, 2015; Levine & Greenwalk, 2009).  Fatigue is important to consider as a risk 
factor when considering depression and anxiety among adolescents with SCD for a 
number of reasons.  For example, in cross-sectional studies it has been shown to have a 
negative impact on the lives of those who experience it by affecting factors such as social 
engagement, ability to carry out activities of daily living, and psychological wellbeing 
(Ameringer & Smith, 2011).  In addition, fatigue being a common problem among 
adolescents in general (Daniel, Brumley, & Schwartz, 2013) and it is a common symptom 
of SCD (Ameringer, Elswick, & Smith, 2014).  In a qualitative study of young people 
with SCD, most participants reported feeling tired, desiring more sleep, and having 
trouble carrying out activities of daily living.  These complaints were reported more often 
than pain (Ameriner & Smith, 2011; While & Mullen, 2004).  Fatigue in SCD can be 
primary, resulting from the disease complications such as anemia, hypoxemia, chronic 
inflammation, and sickled hemoglobin (Ameringer & Smith, 2011; Crichton et al., 2015; 
Panepinto et al., 2014).  However, it can also be secondary, resulting from variables such 
as pain, stress, sleep problems, and mood changes (Ameringer & Smith, 2011; 
Ameringer, Elswick, & Smith, 2014; Crichton et al., 2015).  In studies with adults with 
SCD, it has been found that increased pain is associated with decreased vitality (e.g. 
Ballas et al., 2006) and youth with SCD have demonstrated associations with pain and 
sleep disruption suggesting a relationship with fatigue (Valrie, Gil, Redding, Lallinger, & 
Daeschner, 2007).   
 Anxiety and depression, are examples of secondary fatigue, but also work in the 
other direction where fatigue is a symptom of the internalizing disorders.  Due to this bi-





predicting these outcomes (Ameringer et al., 2014).  However, the impact of fatigue on 
functioning in youth with SCD in terms of internalizing symptoms is not yet fully 
understood.  There is evidence that fatigue is common among adolescents and young 
adults with SCD, and that it interferes with daily activities and is related to both 
depression and anxiety (Ameringer et al., 2014).  There is additional cross-sectional data 
that suggests among children with SCD aged 8-16 years, clinical fatigue is associated 
with more internalizing symptoms and poorer working memory and executive 
functioning (Anderson, Allen, Thornburg, & Bonner, 2015).  The studies by Ameringer 
and colleagues and Anderson and colleagues are the first to examine the impact of fatigue 
on psychological functioning among this population, but more still needs to be done to 
understand the temporal precedence of fatigue and mood problems as well as 
understanding mechanisms driving the relationship.  The current study will address this 
by measuring both fatigue and mood through daily diary, which will allow for deeper 
examination of these relationships than in a cross-sectional designs used in previous 
studies.   
 Fatigue and cognitive appraisal of stress.  In addition to fatigue being related to 
depression and anxiety more directly, it may also influence the resistance factors of 
cognitive appraisal of stress and self-concept according to the risk-and-resistance model 
(see Figure 1.1).  However, because fatigue is still understudied in SCD as a risk factor, 
these relations are less understood.  With cognitive appraisal of stress, it may be that 
fatigue (either primary or secondary) impacts cognition.  In fact, there is evidence that 
fatigue can indeed interfere with cognitive functioning (Ameringer & Smith, 2011).  This 





a person’s secondary appraisal where they perceive having less ability to manage a 
perceived threat.  Although these relationships are not yet clear, there is evidence in 
youth with SCD that fatigue is associated with lower working memory and executive 
functioning, and with higher levels of internalizing symptoms (Anderson et al., 2015).  In 
addition, although not directly related, among adults with multiple sclerosis (MS) it has 
been found that secondary fatigue from anxiety and depression and “mental fatigue” 
contributed to cognitive complaints, while primary fatigue was not associated with 
cognitive complaints (Bol, Duits, Hupperts, Verlinden, & Verhey, 2010).  A separate 
study also found that improvements in symptoms of depression and fatigue among those 
with MS did not affect objective performance on neuropsychological testing.  However, it 
did have an impact on their assessment of impairment and allowed for more accurate self-
assessment of cognitive functioning (Kinsinger, Lattie, & Mohr, 2010).  This result 
speaks to the idea of cognitive appraisal being more about perception than objective 
reality, and the potential influence that fatigue can have on perception.  As such, it may 
be even more critical to understand perception of functioning.  These findings provide 
grounds for examination of the impact of fatigue on cognitive appraisal of stress. 
 Fatigue and self-concept.  Even less is known about the potential impact of 
fatigue on self-concept than is understood about its relationship with cognitive appraisal 
of stress.  However, there is some evidence that fatigue can affect the related concept of 
self-esteem.  In a small study of adults with MS, it was found that higher levels of fatigue 
were correlated with lower self-esteem.  The authors suggested that the fatigue 
experienced by people with this chronic illness influences the way they see and feel about 





on both the risk-and-resistance model, and from studies of those with MS, that fatigue 
may also affect the way that adolescents with SCD think about themselves.  This is an 
area of opportunity in the SCD literature to understand fatigue more fully among 
adolescents with SCD, self-concept among adolescents with SCD, and their relationship.  
 Overall, fatigue is known to be related to depression and anxiety in the general 
population and among youth with SCD.  Additional work is needed to understand the 
mechanisms driving this relationship, and examining the relationships with cognitive 
appraisal of stress and self-concept would add valuable information to this topic.  Daily 
diary methodology will be utilized in this study, as it is an effective method to accurately 
measure experiences with these constructs and their relations. 
Resistance Factor for Depression and Anxiety among Adolescents with SCD: 
Cognitive Appraisal of Stress 
 Cognitive appraisal of stress as defined by the Lazarus & Folkman (1984) model 
is a process where an individual evaluates a potential stressor’s significance to their 
wellbeing. Importantly, in this model the person’s appraisal or experience of 
circumstances is more integral to understanding their stress, in comparison to a more 
objective assessment of stressors (Carver & Vargas, 2011).  Cognitive appraisal of stress 
includes a primary appraisal of how threatening a situation is assessed to be; and a 
secondary appraisal of ability to manage or cope with a perceived stressor that is 
associated with a perception of controllability (Carpenter, 2016; Lee-Flynn, Pomaki, 
DeLongis, Biesanz, & Puterman, 2011).  One study of youth with SCD ages 12-19 years 
found that youth that rated themselves high on behavioral inhibition (a tendency to react 





higher levels of anxiety and depression (Carpentier, Elkin, & Starns, 2009).  On the other 
end of the spectrum, hopeful appraisals have been found to be associated with more 
adaptive behaviors among youth with SCD (Ziadni, Patterson, Pulgaron, Robinson, & 
Barakat, 2011).  This means that among older children and teens with SCD there is 
evidence that negative cognitive appraisals negatively affect psychosocial adaptation, 
while positive appraisal has a positive impact.   
 However, not all studies examining cognitive appraisal of stress among youth 
with SCD are as straightforward.  For example, a study testing the mediation of stress 
appraisal among adolescents with SCD found that intrapersonal characteristics (i.e. sense 
of inadequacy) were related with internalizing, but stress processing variables did not 
mediate this relationship (Simon et al., 2009).  From this study, it seems that although 
stress-processing variables (representing cognitive appraisal of stress from the risk-and-
resistance model) may play a role in psychosocial adaptation during this time in 
development, it may not be one of mediation.  Additional work is required in order to 
more fully understand how cognitive appraisal impacts depression and anxiety among 
adolescents with SCD.  One way to capture better how cognitive appraisals impact 
internalizing is to measure stress appraisal on a daily basis, rather than relying on 
retrospective report of how stressful events were perceived or experienced.  The current 
study will capture cognitive appraisal of stress through daily dairy, which will allow for a 
more accurate report of stress appraisal.  It will also provide more insight about causality 
as it relates to being a resistance factor moderating the relationship between fatigue and 





Resistance Factor for Depression and Anxiety among Adolescents with SCD: Self-
Concept 
 In the risk-and-resistance model for SCD, self-concept and self-esteem are 
conceptualized together (Barakat et al., 2006).  This is reflective of a lot of the existing 
literature that can define the self in a variety of ways (Leary & Tangney, 2003; Harter, 
2015).  However, there are distinctions between the self-esteem and self-concept and 
accurate measurement and understanding of self-concept cannot be achieved if it is not 
clearly defined as its own construct.  Self-concept relates to how cognitive self-
perceptions affects functioning (Fiske, 2014), and it is this definition which will be the 
basis for the current study.  When examining studies that have looked at self-concept (in 
insolation from self-esteem) among youth with SCD, there are mixed results related to its 
impact on depression and anxiety.  For example, some work has found that adolescents 
with SCD have lower self-concept than healthy peers (Kumar, Powers, Allen, & 
Haywood, 1976).  However, other literature examining self-concept among a wide age 
range of youth with SCD generally shows that self-concept has been found to be similar 
for those with SCD compared to their healthy peers (Lamanek, Moore, Gresham, 
Williamson, & Kelley, 1986; Noll, Vannatta, Koontz, Kalinyak, Bukowski, & Davies 
1996; Noll et al., 2007).  In addition, a more recent study found that in a Photovoice 
project (taking pictures related to weekly assignments) completed by youth with SCD, 
they focused on daily life, not SCD disease. This indicates the similarity in self-concept 
among youth with SCD compared to their healthy peers (Valenzuela, Vaughn, Crosby, 





 It is relevant to understand self-concept among youth with SCD, as negative self-
concepts are considered cognitive vulnerabilities for the development of internalizing 
problems (Cole, 1990; Jacobs, Reinecke, Gollan, & Kane, 2008; Split, van Lier, Leflot, 
Onghena, & Colpin, 2014).  Having a poor self-concept in comparison to healthy peers 
might help explain higher rates of internalizing among youth with SCD.  However, it may 
also be informative to consider different aspects of self-concept among youth with SCD 
rather than examining how global self-concept compares to healthy peers.  Self-
perceptions begin to be complex in childhood, where evaluations are made about 
competencies in different domains.  When dimensions of self-concept are not measured, 
important differences can be missed (Harter, 1999).   It may also be important to 
understand how these cognitive self-perceptions change in response to both daily events 
and to moods to comprehend more fully the relationship between self-concept and 
depression and anxiety. There is some evidence that when self-concept was measured 
daily among college students, it was related to negative and positive daily events as well 
as being related to daily negative affect (Nezlek & Plesko, 2001).  Therefore, measuring 
self-concept with construct validity and measuring on a daily basis will clarify its role in 
internalizing among youth with SCD.  The current study will also allow for exploration 
of the relationship between self-concept and fatigue as well as its potential role as 
moderating resistance factor between fatigue and symptoms of depression and anxiety. 
Developmental Considerations  
 There are important changes that occur across development that impact not only 
the outcomes of depression and anxiety, but also the risk and resistance factors that drive 





childhood and adulthood and comprises many significant changes in the biological, 
psychological/cognitive, and social domains of development. Puberty is the major mark 
of change in the biological domain during adolescence (Holmbeck, Devine, Wasserman, 
Schellinger, & Tuminello, 2012).  These changes can affect a wide variety of factors, but 
importantly they affect fatigue levels.  In the psychological/cognitive domain, teens begin 
to have the ability to use abstraction and hypothetical reasoning and executive function 
further develops (Biglan, 2014; Holmbeck et al., 2012). This development can help teens 
to be able to better plan and regulate their emotions. Finally, in the social domain, 
adolescents develop their own identity and have increased autonomy, peers play a central 
role in their lives, and moral development occurs (Biglan, 2014).  This shift is important 
for how teens think of their independent ability to manage stress (cognitive appraisal of 
stress) and how they view themselves (self-concept).  Due to the critical changes in 
development during adolescence which impact risk factors (fatigue), resistance factors 
(cognitive appraisal of stress and self-concept), and psychosocial outcomes (depression 
and anxiety) it is the developmental period of focus for the current study.  
Developmental Trends for Depression and Anxiety 
 When considering the impact of development on depression and anxiety, there are 
trends that emerge in the general population and among youth with SCD.  Internalizing 
problems have been shown to vary based on age and gender, both among the general 
population and among youth with SCD.  Rates of depression among youth in the general 
population are relatively low in pre-adolescent children and begin to rise in adolescence, 
and girls begin to have higher rates of depression starting around the age of 13 years 





higher risk for experiencing a major depressive episode throughout the rest of the lifespan 
(Kessler, Berglund, Demler, Merikangas, & Walters, 2005).  This difference has also 
been demonstrated in anxiety where girls begin to report higher rates of anxiety 
(especially Social Phobia) than boys starting at around age six, and they continue to 
report more anxiety into adolescence (Hankin & Abramson, 2001; Lewinsohn, Gotlib, 
Lewinsohn, Seeley, & Allen, 1998).  There is evidence that similar age patterns exist 
among youth with SCD, where there is an increased incidence of internalizing with 
increasing age (Barakat et al., 2006; Barbarin et al., 1994; Benton et al., 2011).  However, 
there is some evidence of a different gender pattern among adolescents with SCD where 
males may be at a higher risk of developing problems across psychosocial adjustment 
domains, including potentially having higher rates of internalizing than adolescent girls 
with SCD (Barbarin et al., 1994; Hurtig & Park, 2006; Hurtig & White, 1986; Kell, 
Kliewer, Erickson, & Ohene-Frempong, 1998).  It is not well understood why adolescent 
males with SCD may show more problems related to depression and anxiety compared to 
their female counterparts.  More work is needed to establish this trend and to examine 
potential mechanisms if it exists across adolescents with SCD. 
Developmental Processes and Fatigue, Cognitive Appraisal of Stress, and Self-
Concept 
 Depression and anxiety emerge in greater numbers with increasing age, and are 
both prominent problems during adolescence.  Developmental processes are also 
important to examine among risk and resistance factors driving the psychosocial 
adaptation of youth with SCD.  The risk and resistance factors of interest in the current 





transition from childhood to adolescence.  To begin, fatigue is a commonly reported 
problem among adolescents.   Fatigue during this time is often attributed to the biologic 
changes associated with the hormonal differences that happen during puberty, with 
adolescent girls reporting significantly more severe levels of fatigue (Wolbeek, van 
Doornen, Kavelaars, & Heijnen, 2006).  Adolescents also may be especially vulnerable to 
fatigue due to sleep needs that are unique to this age group (Daniel et al., 2013).  For 
example, adolescents have been shown to have a shift in their circadian rhythms that 
result in later bedtimes and later wake times, while requiring more sleep than younger 
children.  However, they also often do not get enough rest due to poor sleep habits related 
to school and social commitments that can lead to fatigue (Daniel et al., 2013; Carskadon, 
Wolfson, Acebo, et al, 1998).  Clearly, fatigue is a salient factor to consider in how 
adolescents function. 
 The resistance factors of cognitive appraisal of stress and self-concept are also 
suitable to examine during adolescence.  Cognitive appraisal of stress refers generally to 
a process of evaluation of potentially stressful events by an individual (Carpenter, 2016; 
Folkman & Lazarus, 1985).  For cognitive appraisal, evaluation of stress or threat and 
subsequent responses are confined by the developmental ability of a child.  This is clear 
when considering for example the ability to appraise potential stressors as it requires a 
certain level of cognitive ability to generate alternative solutions to a problem, deal with 
future oriented situations, understand perspectives other than their own, and remember 
own past mental states, which emerges around age four (Compas, 1987; Thompson, 
Barresi, & Moore, 1997).  During middle childhood cognitive abilities begin to solidify, 





ability to appraise stressors (Skinner & Zimmer-Gembeck, 2007).  This additional 
cognitive development makes adolescence an appropriate time to consider cognitive 
appraisal of stress in comparison to earlier years because they are able to successfully 
appraise both the stressors they are faced with, and how to approach coping with those 
stressors.   
 Finally, self-esteem and self-concept are conceptualized together in the Barakat et 
al. (2006) risk-and-resistance model.  However, self-esteem focuses on how people make 
evaluations of themselves about their performance, social regard, and appearance, while 
self-concept is the cognitive representation of the self, and a person’s knowledge or 
beliefs about themselves (Fiske, 2014).  In terms of development, because of the 
cognition required in self-concept, it is of limited utility until a child develops the ability 
to distinguish their own thoughts and feelings from that of others.  In adolescence the 
ability for abstract thinking and more improved deductive reasoning and information 
processing emerges (Harter, 2015).  These skills allow adolescents to test hypotheses 
about themselves at a time of great transition socially, biologically, and psychologically 
(Demo, 1992).  Young adolescents can struggle to integrate abstractions about the self, 
especially when trying to define the self in different social contexts (i.e. family, school, 
peers) (Harter, 2015).  Through the adolescence years, self-concept tends to stabilize, 
become more positive, and be more accurate (Harter, 2015).  The developmental 
processes and cognitive gains made during this time make adolescence an important time 
to examine how self-concept may impact the psychosocial adaptation of youth with SCD.   
 Adolescence is a time of significant transition in which problems with depression 





those with SCD (Benton et al., 2011; Ekinci et al., 2012; Hijmans et al., 2009; Jerrell et 
al., 2011).  It can be informative to not only understand this fact, but to consider the 
developmental processes at work that interact with both risk and resistance factors which 
drive psychosocial adaptation among adolescents with SCD.   
Current Study 
 Depression and anxiety are common and significant problems during adolescence.  
There is some evidence that suggests that these internalizing problems may be even more 
common for adolescents with SCD (Benton et al., 2011; Ekinci et al., 2012; Jerrell et al., 
2011).  It is important to understand both risk and resistance factors contributing to 
psychological outcomes among youth with SCD in order to prevent and effectively treat 
such problems.  To better elucidate contributing factors to symptoms of depression and 
anxiety among youth with SCD, the risk factor of fatigue and resistance/resiliency factors 
of cognitive appraisal of stress and self-concept will be examined with the aim to capture 
the broader context of functioning and the unique challenges of managing SCD on a daily 
basis.  This will be done among adolescents with SCD, as it is a time in development in 
which problems of internalizing increases that relate to changes occurring in the risk and 
resistance factors driving adaptation.  Measuring these factors on a daily basis will allow 
for better understanding of the directionality of their relations, their impact on one 
another, and ultimately on producing symptoms of depression and anxiety among 
adolescents with SCD.  This will be achieved by having youth with SCD complete online 







Objectives and Hypothesis 
 See Figure 1.2.  The first objective of the current study is to examine how day-to-
day changes in fatigue level impact symptoms of depression and anxiety among 
adolescents with SCD.  Hypothesis 1a:   Days with higher levels of reported fatigue will 
be associated with higher same-day ratings of depressed and anxious mood (i.e. higher 
negative affect/lower positive affect). Hypothesis 1b:  Days with higher ratings of 
depressed and anxious mood (i.e. higher negative affect/lower positive affect) will be 
associated with increased levels of next-day fatigue.   
 The second objective will be to examine how day-to-day changes in cognitive 
appraisal of stress moderate the relationship between fatigue and symptoms of depression 
and anxiety among adolescents with SCD.  Hypothesis 2a:  On days with higher levels of 
fatigue, there will be higher levels of same-day stress (primary cognitive appraisal of 
stress) and lower levels of same day stress controllability (secondary cognitive appraisal 
of stress).   Hypothesis 2b:  There will be an interaction between fatigue and cognitive 
appraisal of stress in predicting next-day depressed and anxious mood.  Specifically, days 
with higher levels of fatigue and cognitive appraisal of higher stress will be associated 
with higher levels of next-day negative mood ratings than expected from these as 
univariate predictors of next-day depressed and anxious mood (i.e. higher negative 
affect/lower positive affect).   Stated differently, higher cognitive appraisal of stress will 
moderate the relationship between fatigue and positive/negative affect, where the impact 
of fatigue is amplified.   
 The third objective of this study will be to explore whether self-concept 





among adolescents with SCD on a daily basis.  Hypothesis 3a: Days with higher levels of 
reported fatigue will be associated with lower same-day ratings of global self-concept.  
Hypothesis 3b:  Days with lower global ratings of self-concept will be associated with 
higher same-day ratings of negative affect/lower same day ratings of positive affect.  
Hypothesis 3c: The association between fatigue and next-day negative mood ratings will 
be moderated by same-day ratings of global self-concept.  Specifically, lower ratings of 
global self-concept combined with higher ratings of fatigue will be associated with higher 
levels of next-day negative mood ratings (i.e. higher negative affect/lower positive affect) 
than expected from the univariate relations.  Exploratory Hypothesis 3d:  For Hypothesis 
3a, 3b, and 3c, if global self-concept is related to mood ratings I will run separate 
analyses for specific dimensions of self-concept to evaluate if specific dimensions of self-
























Figure 1.1 SCD adapted risk and resistance model.  Highlighted items represent the 
factors of focus in the current study.
Condition Parameters 
 Diagnosis 
 Brain Involvement 
 Severity 
Psychosocial Stress 
 SCD Stress (Fatigue) 





 Self-Esteem/Self-Concept  
Social Ecological Factors 
 Family Environment 
 Social Support 
 Caregiver Adjustment 
Stress Processing 
 Cognitive Appraisals 
 Coping Strategies 
  























Figure 1.2.  Moderation model tested in the current study.  Dashed line represented 
hypothesized role of fatigue on cognitive appraisal of stress, not tested in the Barakat et 
al. (2006) risk-and-resistance model.  Dotted line represents exploratory analyses 
examining the role of fatigue on self-concept as well as conceptualizing self-concept as a 
moderator rather than a mediator.












 Thirty youth (ages 11-18 years) with sickle cell disease and a primary caregiver 
were recruited from the Center for Cancer and Blood Disorders (CCBD) at 
Palmetto/Prisma Health Children’s Hospital in Columbia, South Carolina during a 
routine clinic appointment.  Youth with SCD were identified through chart reviews.  Any 
youth with acute health issues were reviewed by the treating hematologist to determine if 
this precluded their recruitment.  
 Inclusion and exclusion criteria.  In order to be eligible for this study, 
participants had to have a diagnosis of SCD (any genotype) and be between the ages of 
11-18 years.  Participants had to have access to a computer, tablet or smart phone on a 
daily basis and have proficiency in English.  Children with major developmental 
disorders (e.g. intellectual disability) or neurologic disease (e.g. stroke) were excluded 
due to the potential impact on the validity of self-report data.  Children who were on 
chronic transfusion therapy were also excluded from the study due to the possible impact 
on variables of interest, including fatigue level.  Youth who are having a current pain 
episode at recruitment were eligible for consent/assent to be entered in the study, but a 
later appointment was scheduled to complete baseline measures to improve the validity of 






 Following recruitment, youth and a caregiver completed informed consent and 
assent and baseline measures in the CBBD clinic.  Youth and caregiver approached at 
their clinic appointment could choose to complete baseline measures at that time or to 
schedule a future appointment.  See Table 2.1 for full list of measures, time point 
administered (i.e. baseline, daily diary, and follow-up), and whether youth and/or 
caregiver completed each measure.  Referral information for mental health providers was 
provided at baseline for youth who endorsed critical items and/or clinical levels of 
depression on the depression measure (i.e. thoughts or intent to harm self) and parents 
were notified of their endorsement of these symptoms.  If participants reported pain, they 
were reminded to follow pain management protocols provided by their doctor and to 
contact the SCD nurse with additional questions.  
 After the completion of baseline measures in the CCBD clinic, youth completed a 
daily diary for eight weeks.  Each daily diary took between five and fifteen minutes to 
complete.  The daily diary was completed through SurveyGizmo 
(www.surveygizmo.com) using a smartphone, tablet, or computer.  Unique links for each 
participant were emailed daily between 1:00 p.m. and 3:00 p.m. each day.  Participants 
and caregivers chose at baseline to have links sent to caregivers, youth, or both for the 
youth to complete.  If diaries were not complete by 5:30 p.m., a reminder text was sent to 
the caregiver, participant, or both (depending on reported preference).  Youth were 
instructed to complete diaries by 10:00 p.m. each day.  Follow-up contact was made if no 
diaries were completed for three consecutive days to identify and help resolve any 





 At the completion of the eight-week diary period, youth and caregivers were 
asked to complete follow-up measures.  Participants were approached at routine clinic 
visits to complete follow-up measures if clinic visit was within one month of completion 
of daily diaries.  Participants that did not have an upcoming clinic visit scheduled were 
contacted by study staff and offered to schedule follow-up visit to complete measures or 
to have follow-up measures mailed to them.   
 Data management. Participants received an email with a link to SurveyGizmo, a 
user-friendly and secure interface for collecting data.  The data was connected with the 
unique study identifier to ensure no protected health information was connected to daily 
diary responses or to baseline and follow-up data.   Unique study identifiers were used to 
track data into statistical software. The study investigators had access to a confidential 
document that linked participant numbers with identifying information. This document, 
as well as all other data, was stored on computers that were password and firewall 
protected. Data analysis was conducted at the University of South Carolina on a 
university computer and/or on a password protected personal computer owned by the 
principal investigator. 
Measures 
 There were measures included in this study that were not for descriptive purposes 
or for primary analyses.  These supplemental measures included the Behavior Rating 
Inventory of Executive Functioning-Second Edition (completed at baseline), and the 
stress exposure, pain medication, and sleep quality items (completed in the daily diary).  
 Baseline and follow-up measures. Baseline and follow-up measures were 





assessment of constructs in the daily diary.  Note that at follow-up only measures of 
cognitive appraisal of stress, self-concept, fatigue, depression, and anxiety were 
completed (see Table 2.1).   
 The Pediatric Quality of Life Inventory Multidimensional Fatigue Scale (PedsQL 
MFS) is an 18-item questionnaire measuring dimensions of fatigue in children 2-18 years 
through parent and child report.  The child (8-12 years) and adolescent (13-18 years) 
versions were used for both youth self-report and parent report depending on the age of 
the child/adolescent with SCD.  The inventory includes three subscales/domains, each of 
which consists of six items.  The subscales are General Fatigue, Sleep/Rest Fatigue, and 
Cognitive Fatigue.  This is a well-validated measure for use among pediatric populations 
with chronic health conditions, including among youth with SCD (Anderson et al., 2015). 
 The Stress Appraisal Measure for Adolescents (SAMA) is a 14-item questionnaire 
measuring primary and secondary cognitive appraisal of stress based on the Stress 
Appraisal Measure (SAM) (Rowley, Roesch, Jurica & Vaughn, 2005).  The SAM is one 
of only five instruments of cognitive appraisal of stress to show good construct validity 
(Carpenter, 2016).  The SAMA was developed for use with adolescents 14-18 years 
through child report.  The SAMA was developed and validated for use with minority and 
low socioeconomic status adolescents, which maps onto the population of interest in the 
current study.  The inventory includes three subscales/domains, Threat (seven items), 
Challenge (four items), and Resources (three items).  Threat items are considered primary 
cognitive appraisal of stress and challenge items are considered secondary cognitive 





 The Self-Perception Profile for Children (SPPC)/Self-Perception Profile for 
Adolescents (SPPA) are questionnaires that measure different aspects of self-concept 
(Harter, 1985; Harter, 1988; Harter, 2012).  The SPPC is a 36-item child self-report on 
five domains of self-concept (Academic Competence, Social Acceptance, Athletic 
Competence, Physical Appearance, Behavioral Conduct, and Global Self-Worth).  The 
SPPA is a 45-item adolescent self-report measure of self-concept that assesses the same 
domains as the SPPC, with the addition of Job Competence, Romantic Appeal, and Close 
Friendship.  The age of the participant determined if the SPPC or SPPA was completed.  
These measures have demonstrated good reliability and validity (Cole et al., 2001) with 
highly interpretable factor structures (Harter, 1985; Harter, 1988; Harter, 2012).  The 
SPPC and SPPA have been shown to be highly comparable in terms of means, variances, 
and reliabilities (Cole et al., 2001). 
 The Children’s Depression Inventory-Second Edition (CDI-2) is a 28-item 
questionnaire that assesses depressive symptoms in youth 7-17 years.  This is an updated 
version of the Children’s Depression Inventory (CDI) which is the most established and 
widely used measure of depression symptoms for children (Kovacs, 1992; Kovac, 2003), 
including being used to assess depressive symptoms among youth with SCD (Sehlo & 
Kamfar, 2015).  The CDI-2 used sampling approaches that strengthened and improved its 
representativeness of race/ethnicity which improve its application to youth with SCD 
(Bae, 2012).  The 28-items on the CDI-2 are used to calculate a Total Score, as well as 
Emotional Problems and Functional Problems scales. 
 The Multidimensional Anxiety Scale for Children-Second Edition (MASC-2) is a 





youth 8-19 years and updates the Original Multidimensional Anxiety Scale for Children 
(MASC).  This measure distinguishes between important anxiety symptoms and 
dimensions and includes seven scales (Separation Anxiety/Phobias, Generalized Anxiety 
Disorder Index, Social Anxiety, Obsessions and Compulsions, Physical Symptoms, Harm 
Avoidance, and an Inconsistency Index).  The MASC has demonstrated strong reliability 
and validity (Baldwin & Dadds, 2007; March, Parker, Sullivan, Stallings, & Conners, 
1997). 
 The Psychosocial Assessment Tool 2.0 (PAT 2.0) is a 69-item parent/caregiver 
completed measure that assesses psychosocial functioning of the child and family.  The 
PAT 2.0 was developed based on the Psychosocial Assessment Tool (PAT) which was 
normed using a mostly Caucasian pediatric oncology population (Pai et al., 2008).  The 
PAT 2.0 was developed to capture the demographic, cultural, social support, and other 
factors among a pediatric sickle cell population (Karlson et al., 2012).  The PAT 2.0 
includes seven subscales (Family Structure/Resources, Child Problems, Sibling 
Problems, Parent Stress Reaction, Family Beliefs) and a Total Score.   
 The Multicultural Events Schedule for Adolescents (MESA) is an 84-item child 
self-report measure that assesses specific types of stressors faced over the previous year.  
It is based on the Adolescent Perceived Events Scale (Compas, 1987) and the Adolescent 
Life Events Checklist (Johnson & McCutcheon, 1982).  It has been validated among 
adolescents of multicultural backgrounds and has been shown to be associated with 
conduct problems and depressive symptoms among African American adolescents 
(Gonzales, Gunnoe, Samaniego, & Jackson, 1995; Sanchez, Lambert, & Cooley-





Trouble/Change, Family Conflict, Peer Hassles/Conflict, School Hassles, Economic 
Stress, Perceived Discrimination, Language Conflicts, Violence/Personal Victimization). 
 The Coping Strategies Inventory (CSI) is a 32-item questionnaire that assesses 
coping thoughts and behaviors.  It is a commonly used and well-validated measure in 
pediatric literature (Blount et al., 2008; Maden-Swain, Brown, Sexton, Balwin, & Ragab, 
1994).  The CSI has two higher-order subscales (Engagement and Disengagement) which 
are made up from four secondary subscales (Problem Engagement, Emotion Engagement, 
Problem Disengagement, Emotional Disengagement).  The child self-report version is for 
children seven years and older and the parent-report of child coping is for children three 
years and older. 
 The Behavior Rating Inventory of Executive Functioning-Second Edition (BRIEF-
2) is an 86-item questionnaire measuring executive functioning in children 5-18 through 
parent report.  The BRIEF-2 is an updated version of the original measure.  The inventory 
includes eight subscales, which are grouped into two indexes and one summary score.  
The Meta-Cognition index includes the Monitor, Organization of Materials, 
Plan/Organize, Working Memory, and Initiate subscales.  The Behavioral Regulation 
index includes the Emotional Control, Shift, and Inhibit subscales.  The BRIEF has 
demonstrated good reliability and validity (Glioia, Isquith, & Kentworthy, 2000). 
 The Pain History Interview (PHI) is an interview measure that was modified from 
the Structured Pain Interview (SPI) which has been validated in children with SCD ages 
7-18 and their caregivers (Gil, Williams, Thompson, & Kinney, 1991).  The PHI assesses 
recent pain status through Pain History, Health Care Utilization (past 12 months), 





pain is defined as lasting for at least four hours and believed to be caused by SCD, 
including pain that did not involve a medical visit.  The PHI has been used in examining 
biopsychosocial factors related to pain among youth with SCD (Schlenz, Schatz, & 
Roberts, 2016). 
 The Childhood Anxiety Sensitivity Index (CASI) is an 18-item questionnaire that 
assesses anxiety sensitivity.  The CASI is a well-validated measure among children and 
adolescents (Decon, Valentiner, Guiterrez, & Blacker, 2002), and some evidence 
suggests that anxiety sensitivity is a predisposing factor in the development of anxiety 
disorders.  The CASI addresses the extent to which children believe their experience of 
anxiety will result in negative consequences (Silverman, Ginsburg, & Goedhart, 1999). 
 The Adolescent Cognitive Style Questionnaire (ACSQ) is a 12-item assessment of 
cognitive vulnerability to depression among children and adolescents. The measure asks 
about hypothetical events, six being interpersonal and six being achievement related.  The 
adolescent is asked the degree to which each event is internal, stable, and global and the 
likelihood that further negative consequences will result.  This measure has demonstrated 
good validity and reliability and its construct (negative cognitive style) has been shown to 
be stable in predicting depression among adolescents (Hankin, 2008). 
 Daily diary questions/measures. Fatigue was measured by asking the 
participants to rate the Severity, Bother, and Interference of their fatigue on a scale of 0-
10.  This method of fatigue rating has been used among adolescents receiving 
chemotherapy (Erickson et al., 2010) and similar rating scales and visual analog scales 






 The Positive and Negative Affect Schedule for Children (PANAS-C) is a 27-item 
measure of positive and negative affect (PA and NA) that relate to anxiety and depression 
among children based on their measurement of the personality dimensions of 
extraversion and neuroticism.  The PANAS-C is a widely used measure of PA and NA, 
and it has demonstrated validity in school and clinic referred populations (Chorpita & 
Daleiden, 2002; Ebesutani, Okamura, Higa-McMillan, Chorpita, 2011; Laurent et al., 
1999). 
 Three items with the highest factor loading from each of the Threat, Challenge, 
and Resources subscales of the SAMA were used to measure cognitive appraisal of stress 
in the daily diary.  Threat endorsement was used as a measure of primary cognitive 
appraisal of stress and Challenge endorsement was used as a measure of secondary 
appraisal of stress.  See above description of the full measure for additional information. 
 Five items with the highest factor loading from each of the five domains (School, 
Social, Athletic, Physical, and Global) of the SPPC/SPPA were used to measure self-
concept in the daily diary.  See above description of the full measure for additional 
information. 
 A Pain Diary was used on a slider-scale question format, where the participants 
were asked to rate their current pain on a scale of 0-10.  This method is listed among 
evidenced based measures from the Society of Pediatric Society as a measure 
“approaching well-established” status, and has been used among pediatric populations 
previously (Richardson, McGrath, Cunningham, & Humphreys, 1983). 
 Participants were asked to report if they took any Pain Medication that day 





 Participants were asked about their daily Stress Exposure by asking them if any 
negative events had occurred that day.  If the participant answers “yes,” they were 
prompted to list up to five negative events that they experienced that day, ranking them in 
order of most to least negative if there is more than one reported.  This method has been 
successfully used among adolescents reporting on daily depression cognitions and stress 
(Hankin, Fraley, & Abela, 2005). 
 Participants were asked to provide a Sleep Quality rating from 0-10 where 0 = 
extremely poor sleep and 10 = extremely good sleep.  Subjective sleep quality ratings 
have been used successfully in other studies of youth who experience chronic pain 
(Lewandowski, Palermo, la Motte, & Fu, 2010; Valrie et al.,2007). 
Data Analysis 
 For baseline and follow-up questionnaire data, means and standard deviations 
were computed to describe the study sample.  Means and standard deviations were 
computed for participants that completed at least nine daily diaries (i.e. diary completers) 
and those that completed eight or fewer daily diaries (diary non-completers).   
 To test the hypotheses, analyses of daily diary data were conducted using R 
statistical software and were modeled after similar diary data study methods used within 
the lab (Schlenz et al., 2015).  A three-step approach was taken for both the same day and 
next day (lagged) analyses: (a) fitting an error structure to correct for serial dependency, 
(b) modeling age, genotype, and gender, to determine their inclusion as covariates, and 
(c) adding the predictors. As part of fitting an error structure, a “Day” variable was 
included, in order to correct for serial dependency by days in the study. For the error 





predictor of each variable was added, in order to control for any between-person effects, 
consistent with similar studies using multilevel modeling in SCD (Gil et al., 2003; 2004; 
Valrie et al., 2007; 2008).  Given the dearth of studies in this area, a test-wise alpha level 
of .05 was chosen to interpret the hypotheses and focus on effect size in interpreting the 
likely meaningfulness of observed associations.  Null models were run with only the 
“Day” variable as an independent variable.  A pseudo R
2
 was computed for each model 
as described by Finch and colleagues (2014) comparing the full model for the hypothesis 
to the null model with the formula: 
1 – ((SD of intercept for full model + SD of residual for full model) / ((SD of intercept for 
null model + SD of residual for null model)) 
 For comparisons of models with versus without interaction terms, the formula above was 
used to compare the two models and generate an incremental R
2
.   
 Hypothesis 1a: Days with higher levels of reported fatigue will be associated with 
higher same-day ratings of depressed and anxious mood (i.e. higher negative affect/lower 
positive affect).  For this hypothesis, there were two statistical models to assess same-day 
associations: the first testing the association of fatigue scores with scores for positive and 
negative affect and the second testing the same model including the interaction term 
between positive and negative affect.     
 Hypothesis 1b: Days with higher ratings of depressed and anxious mood (i.e. 
higher negative affect/lower positive affect) will be associated with increased levels of 
next-day fatigue.  This hypothesis was tested using two lagged models:  One focused on 
the association of positive and negative affect scores with next-day fatigue score and the 





fatigue including the interaction term for positive and negative affect.  With these lagged 
models (and all lagged models), if temporal associations were demonstrated then the 
reverse model was also be tested to better understand temporal relations (e.g., fatigue 
scores in relation to next-day mood).    
 Hypothesis 2a: On days with higher levels of fatigue, there will be higher levels of 
same-day stress (primary cognitive appraisal of stress) and lower levels of same day 
stress controllability (secondary cognitive appraisal of stress).   For this hypothesis, there 
was one statistical model to assess same-day associations with fatigue scores that 
includes scores for same-day stress ratings and same-day stress controllability ratings.     
 Hypothesis 2b:    There will be an interaction between fatigue and cognitive 
appraisal of stress in predicting next-day depressed and anxious mood.  Specifically, 
days with higher levels of fatigue and cognitive appraisal of higher stress will be 
associated with higher levels of next-day negative mood ratings than expected from these 
as univariate predictors of next-day higher negative affect/lower positive affect.   Stated 
differently, higher cognitive appraisal of stress will moderate the relationship between 
fatigue and positive/negative affect, where the impact of fatigue is amplified.  For this 
hypothesis, two statistical models were evaluated.  The first predicted next-day scores for 
negative affect using the previous day’s fatigue score and the previous day’s cognitive 
appraisal of stress score.   The second predicted next-day scores for positive affect using 
the previous day’s fatigue score and the previous day’s cognitive appraisal of stress score.   
As with prior lagged models, the opposite temporal direction (e.g., use mood score to 
predict next-day fatigue and next-day cognitive appraisal of stress scores) was also tested 





 Hypothesis 3a: Days with higher levels of reported fatigue will be associated with 
lower same-day ratings of global self-concept.    For this hypothesis, there was one 
statistical model to assess same-day associations between fatigue scores and same-day 
scores for global self-concept.     
 Hypothesis 3b:  Days with lower global ratings of self-concept will be associated 
with higher same-day ratings of negative affect/lower same day ratings of positive affect.  
For this hypothesis, there were two statistical models to assess same-day associations: the 
first testing the association of global self-concept scores with scores for same-day 
positive affect and the second testing the association of global self-concept scores with 
same-day negative affect.   
 Hypothesis 3c: The association between fatigue and next-day negative mood 
ratings will be moderated by same-day ratings of global self-concept.  Specifically, lower 
ratings of global self-concept combined with higher ratings of fatigue will be associated 
with higher levels of next-day negative mood ratings (i.e. higher negative affect/lower 
positive affect) than expected from the univariate relations.  This hypothesis was tested 
with two models: one for negative affect mood scores and one for positive affect mood 
scores.  The first model predicted next-day positive affect scores from the prior day’s 
fatigue score and the prior day’s global self-concept score.  The second model will 
predict next-day negative affect scores from the prior day’s fatigue score and the prior 
day’s global self-concept score.    
 Exploratory Hypothesis 3d:  For Hypothesis 3a, 3b, and 3c, if global self-concept 
is related to mood ratings I will run separate analyses for specific dimensions of self-





associations between global self-concept and mood.  
 Statistical power.  Prior studies using similar samples and measures have 
typically collected diary data with samples that range from 20 to 46 participants over 8 to 
12 weeks and an aggregate total of 720 to 1,546 total diaries (Gil et al., 2003; Valrie et 
al., 2008; Valrie et al., 2019).  These studies have all demonstrated temporal associations 
predicting positive or negative mood changes in youth with SCD.  The current study had 
21 participants with nine or more completed diaries and 776 total diary entries for 









Construct Participant  




























Cognitive Risk (Anx.) 
Cognitive Risk (Dep.) 
Parent and Youth 
Parent and Youth 
Youth  
Youth  
Parent and Youth 
Parent and Youth 
Parent 
Youth  
Parent and Youth 
Parent 









Fatigue (3 items) 
PANAS-C (27 items) 
SAMA (3 items) 
SPPC/SPPA (5 items) 
Pain Diary (VAS 0-10) 
Pain Medication (1 
item) 
Stress Exposure (2 
items) 

































Parent and Youth 
Parent and Youth 







Descriptive Statistics at Baseline 
 Descriptive statistics were conducted to examine sample characteristics at 
baseline.  Thirty youth ages 11-18 years with SCD and a parent/caregiver completed 
baseline measures. Sixteen participants were male, and the mean age of participants was 
14.44 years (SD = 2.03).  Eight participants were 11-12-years-old (child) and 22 
participants were 13-18-years-old (teen).  See Table 3.1 for full sample demographic 
information and sample demographic information by those who completed nine or more 
daily diaries (i.e. diary completers) and those who completed eight or less daily diaries 
(i.e. diary non-completers).   
 Fatigue, cognitive appraisal of stress, and self-concept.  Descriptive statistics 
were next completed on fatigue, cognitive appraisal of stress, and self-concept (see Table 
3.2 for full results).   
 Fatigue.  Of note, for fatigue, parent report of youth general fatigue was greater 
for those who were diary non-completers, M = 47.61 (SD = 34.51), compared to diary 
completers, M = 66.85 (SD = 22.56) with a medium effect size (d = .66).  Youth also 
reflected this general difference, although with a smaller effect size.  Youth diary 
completers reported fatigue levels of M = 60.14 (SD = 17.26), compared to diary non-





 Cognitive appraisal of stress.  For cognitive appraisal of stress, youth who were 
diary completers reported greater access to external resources (M = 3.11, SD = 1.03) 
compared to those who were diary non-completers (M = 2.57, SD = 1.25), d = .47.   
 Self-concept.  For self-concept, participants completed either child or teen 
versions of the Self-Perception Profile, as only teens reported on jobs, romantic life, and 
close friends.  Teens who were diary completers reported more positive global self-
concept (M = 3.14, SD = .74), compared to teen diary non-completers (M = 3.00, SD = 
.14), with a small effect size (d = .26).  Teens who were diary completers reported a more 
positive self-assessment of their social skills (M = 2.90, SD = .76), compared to diary 
non-completers (M = 2.44, SD = .46), with a medium to large effect size (d = .73).  Teens 
who were diary completers also reported a more positive self-concept for job readiness 
(M = 2.73, SD = .47), compared to diary non-completers (M = 2.52, SD = .41), with a 
small to medium effect size (d = .58).  However, teens who were diary non-completers 
reported higher self-concept related to romantic relationships and close friendships, 
compared to teens who were diary completers (although with small effect sizes).  See 
Table 3.2. 
 Depression and anxiety.  Descriptive statistics were next completed for 
depression and anxiety (see Table 3.3).  When examining reported depression, results 
showed average parent and youth reported scores within the Average to High Average 
ranges.  Most reported scores of anxiety were also within the Average to High Average 
ranges, with a few notable exceptions.  This includes youth mean reported generalized 
anxiety (GAD Index) among non-diary completers within the Slightly Elevated range (T 





57.43, SD = 10.34), with a small effect size (d = .37).  Youth also reported means scores 
in the Slightly Elevated range for obsessions and compulsions (T = 61.41, SD = 11.91).  
There was not a meaningful difference on this variable across diary completers and diary 
non-completers.   
 See Table 3.4 for frequencies of reported depression within Average, High 
Average, Elevated, and Very Elevated ranges.  See Table 3.5 for frequencies of reported 
symptoms of anxiety within Average, High Average, Slightly Elevated, Elevated, and 
Very Elevated ranges.  The MASC-2 also allows for calculation of an anxiety probability 
score determined by the number of T scores of 60 or higher for Separation 
Anxiety/Phobias, GAD Index, and Social Anxiety Total (see Table 3.6).  Overall, youth 
reported scores that are more elevated on these scales compared to parent report.   
 Depression and anxiety sensitivity.  In order to understand better youth reported 
depression and anxiety, measures of depression and anxiety sensitivity were examined.  
Youth who were diary non-completers reported a more negative inferential style, and 
tended to make more negative inferences about consequences compared to diary 
completers (see Table 3.7).  Diary non-completers also reported higher anxiety sensitivity 
scores (M = 12.67, SD = 6.25) compared to diary completers (M = 10.52, SD = 5.62), 
with a small effect size (d = .36).   
 Pain, stress, and coping.  Pain, stress, and coping were also measured at 
baseline.  See Table 3.8 for pain characteristics at baseline, Table 3.9 for reported 
stressors and coping, and Table 3.10 for item level report of types of stressors endorsed 






 Hypothesis 1a: Days with higher levels of reported fatigue will be associated 
with higher same-day ratings of depressed and anxious mood (i.e. higher negative 
affect/lower positive affect.  For same day fatigue and mood, my hypothesis was 
supported.  The overall model tested was statistically significant, χ
2
(9) = 117.88, p < 
.001, R
2
 = .24 (see Table 3.11).  Consistent with hypothesis 1a, fatigue was significantly 
associated with same day positive mood, t(1, 769) = -4.71, p < .001, and with same day 
negative mood, t(1, 769) = 4.29, p < .001.  Higher fatigue was associated with lower 
positive mood and higher negative mood.  In addition, fatigue was significantly related to 
same day reported pain t(1, 769) = 5.58, p < .001, with higher fatigue associated with 
higher pain level.  
 Hypothesis 1b: Days with higher ratings of depressed and anxious mood (i.e. 
higher negative affect/lower positive affect) will be associated with increased levels of 
next-day fatigue.  The overall model for testing these associations was statistically 
significant, χ
2
(10) = 41.72, p < .001, R
2
 = .38.  However, the lagged analyses for fatigue 
and mood were not consistent with my hypotheses (see Table 3.11).  For a model of 
lower positive affect and higher negative affect predicting next day fatigue, positive 
mood showed a possible trend toward predicting next day fatigue, t(1, 755) = -1.93, p = 
.05, but not for negative affect, t(1, 755) = -.02, ns. Given the association of pain and 
fatigue in Hypothesis 1a, pain was also examined for its association with next-day 
fatigue.  This showed higher reported pain intensity predicted higher next day fatigue, t(1, 
755) = 3.17, p = .001, after controlling for same-day fatigue. In the reverse model of 
predicting next day pain, the overall model was significant, χ
2
(10) = 61.31, p < .001, R
2
 = 





2.77, p = .006, after controlling for same day pain.  However, neither positive affect nor 
negative affect predicted next day pain intensity.  A model was additionally tested that 
included an interaction term for positive and negative affect to test for unique 
contributions of symptoms of depression and anxiety, but it did not significantly improve 
the model.  Overall, it appears that fatigue and pain intensity are predictive of one another 
consistent with a mutually causal relationship. 
 Hypothesis 2a. On days with higher levels of fatigue, there will be higher levels 
of same-day stress (primary cognitive appraisal of stress) and lower levels of same day 
stress controllability (secondary cognitive appraisal of stress).  For same day fatigue and 
cognitive appraisal of stress, my hypothesis was supported.  The overall model for testing 
these associations was statistically significant, χ
2
(9) = 81.83, p < .001, R
2
 = .23.   After 
controlling for average level of fatigue, consistent with hypothesis 2a, fatigue was 
significantly associated with same day higher primary cognitive stress appraisal, t(1, 769) 
= 2.98, p = .003, and with lower secondary cognitive stress appraisal, t(1, 769) = -2.55, p 
= .01.  See Table 3.12. 
 Hypothesis 2b.  Higher cognitive appraisal of stress (higher primary stress 
appraisal and lower secondary stress appraisal) will moderate the relationship between 
fatigue and depression and anxiety (i.e. higher negative affect/lower positive affect), 
where the impact of fatigue is amplified.  The overall model fit for testing these 
associations was significant for primary stress appraisal and positive affect, χ
2
(11) = 
45.80, p < .001, R
2





 = .002.  The overall model fit for testing these associations was not statistically 
significant for secondary stress appraisal and negative affect, χ
2
(11) = 3.32, ns, R
2





but was statistically significant for secondary stress appraisal and positive affect, χ
2
(11) = 
48.67, p < .001, R
2
 = .40.  Significance for positive affect appears to be at the person 
level for both primary and secondary cognitive appraisal of stress. However, my 
hypothesis that cognitive appraisal of stress (higher primary stress appraisal/lower 
secondary stress appraisal) moderated the relationship between fatigue and mood (i.e. 
positive and negative affect) was not consistent with results, see Table 3.12.  An 
additional model was tested without the interaction term, and cognitive appraisal of stress 
again did not predict next day mood.   
 Hypothesis 3a.  Days with higher levels of reported fatigue will be associated 
with lower same-day ratings of global self-concept.  The model fit for the overall model 
was statistically significant, χ
2
 (7) = 9.37, p < .05, R
2
 = .08.  After controlling for average 
level of global self-concept, the outcome for hypothesis 3a was ambiguous (see Table 
3.13).  There was a trend towards significance for lower fatigue being associated with 
higher global self-concept, t (1, 771) = -1.89, p = .06; however, this was less than the a 
priori alpha value but of a large enough effect size to question the outcome.  Due to small 
amount of variance explained by this model, an alternative model that included mood 
variables of positive and negative affect was tested.  This model showed that both 
positive and negative affect predict global self-concept, where higher positive affect is 
associated with more positive global self-concept, t(1, 768) = 5.91, p < .000, and higher 
negative affect is associated with lower or more negative global self-concept t(1,768) = -
5.57, p < .000.  However, the variance explained remained low for this model (R
2
 = .12).   
Temporal issues were explored in the model predicting self-concept.  Higher 





Negative affect did not predict next day global self-concept, t (1,612) = -1.20, ns, nor did 
pain severity, t (1,612) = -.44, ns.  Model variance explained was somewhat improved in 
the lagged analyses, R
2
 = .17, however, the overall model was not significant, χ
2
 (11) = 
11.94, ns (see Table 3.13). 
 Hypothesis 3b.  Days with lower global ratings of self-concept will be associated 
with higher same-day ratings of depressed and anxious mood (i.e. higher negative 
affect/lower positive affect).  The overall model for negative affect was statistically 
significant, χ
2
(7) = 49.30, p < .001,  R
2
 = .04, as was the model for positive affect, χ
2
 (7) 
= 45.13, p < .001, R
2
 = .10.  Consistent with hypothesis 3b, lower global self-concept is 
associated with higher negative affect, t (1,771) = -6.77, p < .0001, and higher global 
self-concept is associated with higher positive affect, t (1,771) = 6.41, p < .0001 (see 
Table 3.13). 
 Hypothesis 3c.   Lower ratings of global self-concept combined with higher 
ratings of fatigue will be associated with higher levels of next-day negative mood ratings 
(i.e. higher negative affect/lower positive affect) than expected from the univariate 
relations. Although the overall model fit was statistically significant for negative affect, 
χ
2
(9) = 26.61, p < .001, R
2
 = .42, and positive affect, χ
2
(9) = 44.10, p < .001, R
2
 = .42, the 
lagged analyses for fatigue and self-concept predicting mood were not consistent with my 
hypotheses.  Fatigue did not predict next day negative affect, t(1,614) = .39, ns, nor next 
day positive affect, t (1,614) = .16, ns.  Self-concept did not predict next day negative 
affect, t(1,614) = -.81, ns, or next day positive affect, t(1,614) = .69, ns.  Due to the null 
effects for overall self-concept, exploratory hypothesis 3d related to components of self-





Descriptive Statistics at Follow-Up 
 Multiple attempts were made to consistently collect follow-up measures, 
however, only 50% (n = 15) participants and a caregiver completed follow-up measures 
after completion of daily diaries.  Due to the amount of missing data, evaluating pre-post 
change would not be meaningful.  See Tables 3.14 – 3.19 for descriptive information 
about demographics, fatigue, cognitive appraisal of stress, self-concept, depression, and 





Table 3.1.  Baseline Sample Demographics 




Gender (n, %)    
Male  16 (53.3) 14 (60.9) 2 (28.6) 
Female  14 (46.7) 9 (39.1) 5 (71.4) 
Age (M, SD) 14.44 (2.03) 14.27 (1.88) 14.98 (2.57) 
Age Category (n, %)    
Child (11-12 years) 8 (26.7) 6 (26.1) 2 (28.6) 
Teen (13-18 years) 22 (73.3) 17 (73.9) 5 (71.4) 
Disease Severity    
Genotype (n, %)    
     HbSS 20 (66.7) 14 (60.9) 6 (85.7) 
     HbSC 4 (13.3) 4 (17.4) 0 (0) 
     HbSβ
+
 4 (13.3) 3 (13.0) 1 (14.3) 
     HbSβ
0
 2 (6.7) 2 (8.7) 0 (0) 
     Other 0 (0) 0 (0) 0 (0) 
On Hydroxyurea (n, %) 22 (73.3) 16 (69.6) 6 (85.7) 
Race/Ethnicity (n, %)    
Black/African American 30 (100) 23 (100) 7 (100) 
Multiracial 1 (3.3) 1 (3.3)  0 (0) 
Insurance (n, %)    
Medicaid 21 (70) 15 (65.2) 6 (85.7) 
Military 4 (13.3) 3 (13.0) 1 (14.3) 
Private 5 (16.7) 5 (21.7) 0 (0) 
Caregiver Characteristics    
Age (n, %)    
     Under 21 1 (3.3) 0 (0) 1 (14.3) 
     21 and Older 25 (83.3) 19 (82.6) 6 (85.7) 
     One Under 21/One 21 
     and Older 
3 (10.0) 3 (13.0) 0 (0) 
     Did Not Respond 1 (3.3) 1 (4.3) 0 (0) 
Education (n, %)    
     Started School (Did not 
     Finish) 
2 (6.7) 1 (4.3) 1 (14.3) 
     Finished High School/ 
     GED 
5 (16.7) 3 (13.0) 2 (28.6) 
      Started College/Trade 
      School 
5 (16.7) 1 (4.3) 0 (0) 
      Finished College/Trade 
      School 
13 (43.3) 10 (43.5) 3 (42.9) 
      Started Graduate School 2 (6.7) 2 (8.7) 0 (0) 
      Finished Graduate 
School 





      Did Not Respond 1 (3.3) 0 (0) 1 (14.3) 
Marital Status (n, %)    
      Single 10 (33.3) 9 (39.1) 1 (14.3) 
      Married/Partnered 14 (46.7) 9 (39.1) 5 (71.4) 
      Separated/Divorced 5 (16.7) 4 (17.4) 1 (14.3) 
      Widowed 1 (3.3) 1 (4.3) 0 (0) 
Financial Problems (n, %)    
     No Problems 13 (43.3) 10 (43.5) 3 (42.9) 
     Some Problems 13 (43.3) 10 (43.5) 3 (42.9) 
     Many Problems 1 (3.3) 0 (0) 1 (14.3) 
     Hard to Meet Needs 1 (3.3) 1 (4.8) 0 (0) 
     Did Not Respond 2 (6.7) 2 (8.7) 0 (0) 
Areas of Reported Financial 
Problems (n, %) 
   
     Paying Bills 9 (30) 7 (30.4) 2 (28.6) 
     Rent 7 (23.3) 6 (26.1) 1 (14.3) 
     Food 3 (10) 3 (13) 0 (0) 
     Car 6 (20) 4 (17.4) 2 (28.6) 
     Medical 5 (16.7) 3 (13) 2 (28.6) 
     Child Care 1 (3.3) 1 (4.3) 0 (0) 
Note.  Total sample represents total sample of 30 child/teens and parents.  Diary 
completer represents children/teens that completed at least 9 daily diaries (n = 23), and 
diary non-completer represents children/teens that completed 8 or less daily diaries (n 
= 7).  Respondents could indicate multiple areas of financial problems, so percentages 





Table 3.2.  Baseline Fatigue, Cognitive Appraisal of Stress, and Self-Concept 








Effect Size  
Fatigue      
General Fatigue  
(Parent)  
62.36 (26.47) 
n = 30 
66.85 (22.56) 
n = 23 
47.61 (34.51) 
n = 7 
d = .66 
General Fatigue  
(Youth)  
59.03 (18.96) 
n = 30 
60.14 (17.26) 
n = 23 
55.36 (24.97) 
n = 7 




n = 30 
66.85 (25.88) 
n = 23 
57.14 (24.97) 
n = 7 




n = 30 
52.17 (18.71) 
n = 23 
56.55 (25.56) 
n = 7 




n = 30 
71.01 (25.67) 
n = 23 
75.00 (20.97) 
n = 7 




n = 30 
60.69 (23.29) 
n = 23 
57.14 (22.27) 
n = 7 
d = .16 
 
Cognitive Appraisal 
of Stress  





n = 30 
1.61 (.79) 
n = 23 
1.41 (.92) 
n = 7 





n = 30 
2.29 (.99) 
n = 23 
2.26 (1.28) 
n = 7 




n = 30 
3.11 (1.03) 
n = 23 
2.57 (1.25)  
n = 7 
d = .47 
 
Self-Concept  






n = 18 
3.00 (.14) 
n = 5 




n = 7 
3.67 (.31) 
n = 5 
4.00 (.00) 
n = 2 






n = 18 
2.64 (.62) 
n = 5 




n = 7 
2.80 (.84) 
n = 5 
3.58 (.35) 
n = 2 






n = 18 
2.44 (.46) 
n = 5 




n = 7 
3.70 (.07) 
n = 5 
3.40 (.57) 
n = 2 






n = 18 
2.04 (.46) 
n = 5 




n = 7 
2.97 (.89) 
n = 5 
3.08 (.12) 
n = 2 










n = 18 
2.96 (.26) 
n = 5 




n = 7 
3.30 (.54) 
n = 5 
3.92 (.12) 
n = 2 






n = 18 
2.52 (.41) 
n = 5 






n = 18 
2.63 (.28) 
n = 5 






n = 18 
2.84 (.61) 
n = 5 




n = 7 
2.83 (.72) 
n = 5 
3.67 (.24) 
n = 2 
d = 1.57 





n = 18 
2.88 (.58) 
n = 5 
d = .26 
Note.  Higher fatigue scores indicate lower problems.  Higher primary stress 
appraisal represents the perception of more stress, higher secondary stress appraisal 
and resource appraisal scores represent increased ability to manage stress and access 






Table 3.3.  Baseline Reported Depression and Anxiety  











Depression      
Total Problems  
(Parent) 
T = 49.33 
(9.06) 
n =30 
T = 48.83 
(8.57) 
n = 23 
T = 51.00 
(11.12) 
n = 7 
d = .22 
Total Problems  
(Youth) 
T = 56.66 
(10.35) 
n =29 
T = 57.22  
(10.60) 
n = 23 
T = 54.50 
(9.89) 
n = 6 
d = .27 
Emotional Problems 
(Parent) 
T = 48.43 
(8.50) 
n =30 
T = 48.22 
(8.82) 
n = 23 
T = 48.14 
(7.95) 
n = 7 
d = .01 
Emotional Problems  
(Youth) 
T = 57.44 
(11.01) 
n =29 
T = 57.37 
(11.46) 
n = 23 
T = 57.87 
(10.03) 
n = 6 
d = .05 
     Negative Mood/ 
     Physical Symptoms  
     (Youth) 
T = 60.96 
(12.90) 
n =29 
T = 61.22 
(13.35) 
n = 23 
T = 60.00 
(12.10) 
n = 6 
d = .10 
     Negative Self-   
Esteem 
     (Youth) 
T = 50.86 
(9.78) 
n =29 
T = 50.61 
(10.71) 
n = 23 
T = 51.83 
(5.34) 
n = 6 
d = .14 
Functional Problems 
(Parent) 
T = 50.33 
(10.41) 
n =30 
T = 49.83 
(9.28) 
n = 23 
T = 52.00 
(14.28) 
n = 7 
d = .18 
Functional Problems 
(Youth) 
T = 55.07 
(9.17) 
n =29 
T = 56.39 
(8.78) 
n = 23 
T = 50.00 
(9.63) 
n = 6 
d = .69 
     Ineffectiveness 
     (Youth) 
T = 53.83 
(9.12) 
n =29 
T = 54.78 
(9.14) 
n = 23 
T = 50.17 
(8.84) 
n = 6 
d = .51 
     Interpersonal  
     Problems (Youth) 
T = 53.69 
(11.71) 
n =29 
T = 55.09 
(12.05) 
n = 23 
T = 48.33 
(9.31) 
n = 6 
d = .63 
Anxiety     
Total Problems  
(Parent) 
T = 51.17 
(11.52) 
n = 29 
T = 50.68 
(9.97) 
n = 22 
T = 52.71 
(16.37) 
n = 7 
d = .15 
Total Problems  
(Youth) 
T = 58.62 
(11.04) 
n = 29 
T = 58.30 
(11.23) 
n = 23 
T = 59.83 
(11.21) 
n = 6 
d = .14 
Separation 
Anxiety/Phobias (Parent) 
T = 53.48 
(10.60) 
n =29 
T = 52.09 
(7.26) 
n = 22 
T = 57.86 
(17.61) 
n = 7 
d = .43 








n = 29 
(12.12) 
n = 23 
(9.69) 
n = 6 
GAD Index  
(Parent) 
T = 51.07 
(11.49) 
n = 29 
T = 50.73 
(10.37) 
n = 22 
T = 52.14 
(15.42) 
n = 7 
d = .11 
GAD Index 
(Youth) 
T = 58.34 
(10.87) 
n = 29 
T = 57.43 
(10.34) 
n = 23 
T = 61.83 
(13.14) 
n = 6 
d = .37 
Social Anxiety 
(Parent) 
T = 45.90 
(8.25) 
n = 29 
T = 44.50 
(6.08) 
n = 22 
T = 59.29 
(12.59) 
n = 7 
d = 1.50 
     Humiliation 
     Rejection (Parent) 
T = 45.55 
(7.22) 
n = 29 
T = 45.50 
(5.80) 
n = 22 
T = 45.71 
(11.21) 
n =7 
d = .02 
     Performance Fears 
     (Parent) 
T = 48.76 
(10.63) 
n = 29 
T = 46.05 
(7.29) 
n = 22 
T = 57.29 
(15.15) 
n = 7 
d = .95 
Social Anxiety 
(Youth) 
T = 50.62 
(9.00) 
n = 29 
T = 50.17 
(9.24) 
n = 23 
T = 52.33 
(8.57) 
n = 6 
d = .24 
     Humiliation 
     Rejection (Youth) 
T = 48.66 
(7.80) 
n = 29 
T = 48.52 
(7.95) 
n = 23 
T = 49. 17 
(7.76) 
n = 6 
d = .08  
     Performance Fears 
     (Youth) 
T = 52.90 
(11.17) 
n = 29 
T = 52.21 
(11.58) 
n = 23 
T = 55.50 
(9.91) 
n = 6 
d = .31 
Obsessions & 
Compulsions (Parent) 
T = 51.31 
(10.59) 
n = 29 
T = 52.64 
(11.41) 
n = 22 
T = 47.14 
(6.44) 
n = 7 
d = .59 
Obsessions & 
Compulsions (Youth) 
T = 61.41 
(11.91) 
n = 29 
T = 61.13 
(12.25) 
n = 23 
T = 62.50 
(11.54) 
n = 6 
d = .12 
Physical Symptoms 
(Parent) 
T = 52.10 
(12.12) 
n = 29 
T = 52.05 
(10.63) 
n = 22 
T = 52.29 
(17.03) 
n = 7 
d = .02 
     Panic  
     (Parent) 
T = 53.62 
(13.53) 
n = 29 
T = 52.41 
(12.86) 
n = 22 
T = 54.29 
(16.58) 
n = 7 
d = .13 
     Tense/Restless 
     (Parent) 
T = 49.72 
(12.06) 
n = 29 
T = 49.77 
(11.57) 
n = 22 
T = 49.57 
(14.47) 
n = 7 
d = .02 
Physical Symptoms 
(Youth) 
T = 59.03 
(12.21) 
n = 29 
T = 58.87 
(12.64) 
n = 23 
T = 59.67 
(11.43) 
n = 6 
d = .07 
     Panic  
     (Youth) 
T = 58.97  
(12.43) 
T = 58.70 
(12.94) 
T = 60.00 
(11.03) 





n = 29 n = 23 n = 6 
     Tense/Restless 
     (Youth) 
T = 58.03 
(11.39) 
n = 29 
T = 58.13 
(12.01) 
n = 23 
T = 57.67 
(9.54) 
n = 6 
d = .04 
Harm Avoidance  
(Parent) 
T = 50.28 
(7.43) 
n = 29 
T = 51.50 
(7.65) 
n = 22 
T = 46.43 
(5.47) 
n = 7 
d = .76 
Harm Avoidance  
(Youth) 
T = 50.34 
(6.71) 
n = 29 
T = 49.83 
(7.06) 
n = 23 
T = 52.33 
(5.20) 
n = 6 
d = .40 
Note.  For the CDI-2 (measure of depression), T scores of 59 or below are considered 
Average, scores between 60-64 are considered High Average, scores between 65-69 
are considered Elevated, and scores of 70 and above are considered Very Elevated.  
On the MASC-2, (measure of anxiety) T scores of 54 or below are considered 
Average, scores between 55-59 are considered High Average, score between 60-64 
are Slightly Elevated, scores between 65-69 are Elevated, and scores of 70 and above 





Table 3.4.  Baseline Frequencies of Reported Depression (Completers and Non-
Completers) 










27 (90) 2 (6.7) 1 (3.3) 0 (0) 
Total Problems  
(Youth) 
19 (65.5%) 5 (17.2%) 2 (6.9%) 3 (10.3%) 
Emotional Problems 
(Parent) 
27 (90) 2 (6.7) 1 (3.3) 0 (0) 
Emotional Problems 
(Youth) 
16 (55.2) 7 (24.1) 2 (6.9) 4 (13.8) 
     Negative Mood/ 
     Physical Symptoms  
     (Youth) 
14 (48.3) 5 (17.2) 3 (10.3) 7 (24.1) 
     Negative Self-
Esteem 
     (Youth) 
26 (89.7) 1 (3.4) 0 (0) 2 (6.9) 
Functional Problems 
(Parent) 
22 (73.3) 5 (16.7) 3 (10) 0 (0) 
Functional Problems 
(Youth) 
20 (69.0) 5 (17.2) 2 (6.9) 2 (6.9) 
     Ineffectiveness 
     (Youth) 
19 (65.5) 8 (27.6) 0 (0) 2 (6.9) 
     Interpersonal  
     Problems (Youth) 
18 (62.1) 5 (16.7) 3 (10.3) 3 (10.3) 
Note.  For the CDI-2 (measure of depression), T scores of 59 or below are considered 
Average, scores between 60-64 are considered High Average, scores between 65-69 























Total Problems  
(Parent) 
23 (79.3) 2 (6.9) 0 (0) 1 (3.4) 3 (10.3) 
Total Problems  
(Youth) 








14 (48.3) 6 (20.7) 4 (13.8) 1 (3.4) 4 (13.8) 
GAD Index  
(Parent) 
21 (72.4) 2 (6.9) 1 (3.4) 4 (13.8) 1 (3.4) 
GAD Index 
(Youth) 
10 (34.5) 4 (13.8) 7 (24.1) 2 (6.9) 6 (20.7) 
Social Anxiety 
(Parent) 
26 (89.7) 1 (3.4) 1 (3.4)  0 (0) 1 (3.4) 
     Humiliation 
     Rejection 
    (Parent) 
26 (89.7) 2 (6.9) 0 (0) 0 (0) 1 (3.4) 
     Performance 
     Fears 
     (Parent) 
22 (75.9) 1 (3.4) 4 (13.8) 0 (0) 2 (6.9) 
Social Anxiety 
(Youth) 
22 (75.9) 4 (13.8) 2 (6.9)  0 (0) 1 (3.4) 
     Humiliation 
     Rejection 
     (Youth) 
23 (79.3) 4 (13.8) 1 (3.4) 0 (0) 1 (3.4) 
     Performance 
     Fears 
     (Youth) 












20 (69.0) 3 (10.3) 2 (6.9) 2 (6.9) 2 (6.9) 





     (Parent) 
     
Tense/Restless 
     (Parent) 




10 (34.5) 8 (27.6) 3 (10.3) 3 (10.3) 5 (17.2) 
     Panic  
     (Youth) 
11 (37.9) 7 (24.1) 3 (10.3) 2 (6.9) 6 (20.7) 
     
Tense/Restless 
     (Youth) 
11 (37.9) 7 (24.1) 4 (13.8) 3 (10.3) 4 (13.8) 
Harm Avoidance 
(Parent) 
22 (73.3) 6 (20.7) 1 (3.4)  0 (0) 0 (0) 
Harm Avoidance  
(Youth) 
23 (79.3) 4 (13.8) 1 (3.4) 1 (3.4) 0 (0) 
Note.  On the MASC-2 (measure of anxiety) Average represents a T score of 
54 or below, High Average represents a T score of 55 to 59, Slightly Elevated 
represents a T score of 60 to 64, Elevated represents a T score of 65 to 69, and 


















Parent Report 18 (62.1) 6 (20.7) 4 (13.3) 1 (3.4) 
Youth Report 10 (34.5) 12 (41.4) 5 (17.2) 2 (6.9) 
Note.  Anxiety probability score is determined by the number of T scores of 60 or 
higher on Separation Anxiety/Phobias, GAD Index, and Social Anxiety Total.  Low 
Probability represents no T scores 60 or higher, Borderline is one T score 60 or 
higher, High Probability is two T scores 60 or higher, and Very High Probability is 





Table 3.7.  Baseline Child/Teen Report Depression and Anxiety Sensitivity 









Effect Size  






n = 26 
2.60 
(1.00) 
n = 20 
2.98  
(.48) 
n = 6 






n = 26 
2.67 
(1.16) 
n = 20 
2.74  
(.88) 
n = 6 






n = 26 
2.08 
(1.09) 
n = 20 
2.08  
(1.10) 
n = 6 







n = 26 
2.04 
(1.01) 
n = 20 
2.36  
(.81) 
n = 6 
d = .35 
Anxiety Sensitivity   
Total Score 11.00 
(5.71) 
n = 27 
10.52 (5.62) 
n = 21 
12.67 
(6.25) 
n = 6 
d = .36 
Note.  ACSQ scores (depression sensitivity) range from 1-7, with higher 
scores reflecting more stability and globality.  Higher scores on the CASI 





Table 3.8.  Baseline Parent Report of Youth Pain 











Pain     





n = 28 
7.91 (21.57) 
n = 22 
11.83 (18.95) 
n = 6 
d = .19 
     Longer than 4 Hours 
     and Medical Visit 
 
1.00 (1.41) 
n = 28 
.95 (1.43) 
n = 22 
1.17 (1.47) 
n = 6 
d = .15 
     Longer than 4 Hours 





n = 28 
6.59 (20.96) 
n = 22 
10.33 (19.50) 
n = 6 
d = .18 




n = 28 
.68 (1.29) 
n = 22 
.50 (.84) 
n = 6 
d = .17 
ER Visits in Past 12 
Months Due to Pain  
 
.89 (1.37) 
n = 28 
.95 (1.43) 
n = 22 
.67 (1.21) 
n = 6 
d = .21 
Hospitalizations in Past 
12 Months Due to Pain 
 
.55 (.92) 
n = 28 
.64 (1.00) 
n = 22 
.17 (.40) 
n = 6 
d = .61 





n = 28 
1.90 (2.88) 
n = 22 
.83 (2.04) 
n = 6 
d = .43 
Doctor/Nurse Visits in 




n = 28 
.45 (1.14) 
n = 22 
.67 (1.64) 
n = 6 
d = .16 
Average Length of Pain 




n = 27 
64.69 
(58.42) 
n = 21 
32.25 (27.71) 
n = 6 
d = .71 
Average Pain (0-10) of 
Pain Episodes in Past 
12 months 
6.50 (1.78) 
n = 27 
6.62 (1.68) 
n = 21 
6.08 (2.20) 
n = 6 





Table 3.9.  Baseline Youth Reported Stress and Coping 









Effect Size  
Stress      
Total Number of 
Stressors  
8.19 (9.14) 
n = 27 
7.91 (21.57) 
n = 21 
11.83 (18.95) 
n = 6 
d = .19 
Coping      
Engagement Coping 11.95 (2.54) 
n = 27 
12.09 (2.67) 
n = 21 
11.46 (3.12) 
n = 6 
d = .22 
Disengagement Coping 11.48 (2.75) 
n = 27 
11.59 (2.71) 
n = 21 
11.08 (3.12) 
n = 6 










Family members, relative, or stepparents moved in or out of 
your house. 
26 (92.9) 2 (7.1) 
Someone you live with got pregnant or had a baby. 25 (89.3) 3 (10.7) 
Your family moved to a new home. 22 (73.3) 6 (21.4) 
You moved far away from family or friends. 27 (96.4) 1 (3.6) 
You broke up with your boyfriend / girlfriend. 23 (82.1) 5 (17.9) 
You got pregnant or had a baby/You got your girlfriend 
pregnant. 
22 (100) 0 (0) 
Your parent lost a job. 28 (100) 0 (0) 
You changed schools. 24 (85.7) 4 (14.3) 
You lost your pet or your pet died. 22 (78.6) 6 (21.4) 
You were seriously ill or injured. 19 (67.9) 9 (32.1) 
A close family member was seriously ill or injured. 21 (75) 7 (25) 
A close family member died. 20 (71.4) 8 (28.6) 
A close friend died. 26 (92.9) 2 (7.1) 
Your parents separated or divorced. 24 (85.7) 4 (14.3) 
You got a new guardian or stepparent. 28 (100) 0 (0) 
Your home was damaged by fire, accident, or natural 
disaster. 
27 (96.4) 1 (3.6) 
People from the government investigated someone in your 
family. 
27 (96.4) 1 (3.6) 
You were pressured to do drugs, smoke or drink alcohol. 25 (89.3) 3 (10.7) 
You were pressured against your will to join a gang. 28 (100) 0 (0) 
Someone stole something valuable from you (more than 
$5). 
24 (85.7) 4 (14.3) 
Your parent(s) got upset at you for not participating in the 
family’s cultural or religious traditions. 
25 (89.3) 3 (10.7) 
You heard gunshots fired at your school or in your 
neighborhood. 
23 (82.1) 5 (17.9) 
You did poorly on an exam or school assignment. 17 (60.7) 11 (39.3) 
You were unfairly accused of doing something bad because 
of your race or ethnicity. 
25 (89.3) 3 (10.7) 
A close family member or someone you live with got drunk 
or high. 
24 (85.7) 4 (14.3) 
You saw someone carrying a weapon. 24 (85.7) 4 (14.3) 
Your parent was upset because he or she could not find 
work. 
28 (100) 0 (0) 
You had to wear clothes that were dirty, worn out, or don’t 
fit. 
27 (96.4) 1 (3.6) 
Your close friend(s) got drunk or high. 23 (82.1) 5 (17.9) 





traditions of  
your own race or ethnicity or country of origin. 
A close family member or someone you live with had 
serious emotional problems. 
25 (89.3) 3 (10.7) 
You saw someone being threatened with a knife or gun. 26 (92.9) 2 (7.1) 
A close family member or someone you live with 
participated in gang activity. 
26 (96.3) 1 (3.7) 
Someone close to you was threatened with a knife or gun. 26 (96.3) 1 (3.7) 
You were excluded from a group because of your culture or 
race. 
27 (100) 0 (0) 
Your parent(s) talked about having serious money 
problems. 
24 (88.9) 3 (11.1) 
Your family had to stay in a homeless shelter or public 
place. 
27 (100) 0 (0) 
Your friends criticized you for hanging out with other 
ethnic or racial groups. 
27 (100) 0 (0) 
Someone close to you was shot or attacked. 25 (92.6) 2 (7.4) 
Other kids made fun of the way you look. 25 (92.6) 2 (7.4) 
A friend that you trusted did not keep a secret. 23 (85.2) 4 (14.8) 
You had a major failure in sports or an extracurricular 
activity. 
26 (96.3) 1 (3.7) 
You were not chosen for a team or activity that you wanted 
to join.  
25 (92.6) 2 (7.4) 
Your parent(s) criticized you for hanging out with people of 
a different race or culture. 
25 (92.6) 2 (7.4) 
Your boyfriend / girlfriend dumped you or cheated on you. 25 (92.6) 2 (7.4) 
You heard people say bad things or make jokes about your 
culture or race. 
22 (81.5) 5 (18.5) 
You were physically attacked by someone not in your 
family.  
26 (96.3) 1 (3.7) 
Things in your home did not work the way they should (no 
water, no electricity, things  
27 (100) (0) 
You liked someone who didn’t like you. 22 (81.5) 5 (18.5) 
You had a serious disagreement with your mom’s boyfriend 
or dad’s girlfriend. 
25 (92.6) 2 (7.4) 
Other members of your family (or people you live with) had 
a serious disagreement or fight. 
23 (85.2) 4 (14.8) 
People in your family accused you of not being proud of 
your culture or race. 
25 (92.6) 2 (7.4) 
You had a disagreement or fight with a close friend.   25 (92.6) 2 (7.4) 
You had a disagreement with a teacher or principal. 22 (81.5) 5 (18.5) 
You had to spend time away from your family because of 
family problems. 
24 (88.9) 3 (11.1) 
Other kids wanted to fight with you or tried to fight with 
you.      





You were called a racial name that was a put down. 26 (96.3) 1 (3.7) 
Members of your family hit or hurt each other. 25 (92.6) 2 (7.4) 
A close friend had a serious emotional problem. 19 (70.4) 8 (29.6) 
A teacher or principal criticized you or tried to embarrass 
you in front of other students. 
24 (88.9) 3 (11.1) 
Members of your family refused to speak to each other. 20 (74.1) 7 (25.9) 
Your parent did not do something he or she promised. 21 (77.8) 6 (22.2) 
Someone broke into your home or damaged it.  27 (100) 0 (0) 
You had to work to support other family members. 26 (96.3) 1 (3.7) 
You could not buy yourself something important because 
your family did not have enough money. 
24 (88.9) 3 (11.1) 
You were pressured about having sex. 26 (96.3) 1 (3.7) 
You saw another student treated badly or discriminated 
against because of his/her race/ethnicity. 
23 (85.2) 4 (14.8) 
Your parents had a serious disagreement or fight with each 
other. 
20 (74.1) 7 (25.9) 
Your mom had a serious disagreement or fight with a 
boyfriend. 
26 (96.3) 1 (3.7) 
Family members could not go someplace they needed to go 
(work, school, doctor, etc.)  
25 (92.6) 2 (7.4) 
You were threatened with a knife or gun. 26 (96.3) 1 (3.7) 
Your parent(s) acted badly in front of your friends (yelled at 
them, criticized them, or was drunk in front of them). 
27 (100) 0 (0) 
A close family member or someone you live with 
committed a crime, got in trouble with the law, or was sent 
to jail. 
24 (88.9) 3 (11.1) 
You had to go without a meal because your family did not 
have enough money. 
27 (100) 0 (0) 
You saw someone get shot or attacked.  25 (92.6) 2 (7.4) 
You had to do almost all the cooking, cleaning, or childcare 
in your home because your parent(s) had to work. 
24 (88.9) 3 (11.1) 
You saw someone commit a crime (e.g. stealing, selling 
drugs, etc.) in your neighborhood. 
25 (92.6) 2 (7.4) 
Note.  Child participants (11 and 12-year-olds) were not asked if they got 
pregnant/got their girlfriend pregnant. Two participants chose not to complete this 






Table 3.11.  Same and Next Day Relations between Fatigue, Mood, and Pain  
Same Day Analysis B SE 95% CI t 
Same Day Fatigue     






























Next Day Analysis B SE 95% CI t 
Next Day Fatigue     




































Next Day Pain 
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Table 3.12.  Same and Next Day Relations between Fatigue, Cognitive Appraisal of 
Stress, Mood, and Pain  
Same Day Analysis B SE 95% CI t 
Same Day Fatigue     




















Primary Stress Appraisal 









Next Day Analysis B SE 95% CI t 
Next Day Negative Affect and 
Primary Stress Appraisal 
    

























Primary Stress Appraisal 









Next Day Positive Affect and Primary 
Stress Appraisal 
    

























Primary Stress Appraisal 









Next Day Negative Affect and 
Secondary Stress Appraisal 
    

























Secondary Stress Appraisal 









Next Day Positive Affect and 
Secondary Stress Appraisal 
    






























Secondary Stress Appraisal 


















Table 3.13.  Same and Next Day Relations between Fatigue, Self-Concept, Mood, 
and Pain  
Same Day Analysis B SE 95% CI t 
 
Same Day Global Self-Concept 
    










Person-Level Global Self-Concept 

























Same Day Negative Affect 
    










Person-Level Negative Affect 










Same Day Positive Affect 
    










Person-Level Positive Affect 










Next Day Analysis 
B SE 95% CI t 
 
Next Day Global Self-Concept 
    










Person-Level Global Self-Concept 

























Next Day Negative Affect 
    










Person-Level Negative Affect 















Next Day Positive Affect 
    















Person-Level Positive Affect 























Table 3.14.  Follow-Up Sample Demographics 
Variable Name Follow-Up Total Sample 
Gender (n, %)  
Male  7 (46.7) 
Female  8 (53.3) 
Age (M, SD) 14.25 (1.97) 
Age Category (n, %)  
Child  5 (33.3) 
Teen  10 (66.7) 
Disease Severity  
Genotype (n, %)  
     HbSS 10 (66.7) 
     HbSC 2 (13.3) 
     HbSβ
+
 2 (13.3) 
     HbSβ
0
 1 (6.7) 
     Other 0 (0) 
On Hydroxyurea (n, %) 12 (80) 
Race/Ethnicity (n, %)  
Black/African American 30 (100) 
Multiracial 1 (3.3) 
Insurance (n, %)  
Medicaid 9 (60) 
Military 2 (13.3) 
Private 4 (26.7) 
Caregiver Characteristics  
Age (n, %)  
     Under 21 0 (0) 
     21 and Older 12 (80) 
     One Under 21/One 21 
     and Older 
2 (13.3) 
     Did Not Respond 1 (6.7) 
Education (n, %)  
     Started School (Did not 
     Finish) 
0 (0) 
     Finished High School/ 
     GED 
1 (6.7) 
      Started College/Trade 
      School 
4 (26.7) 
      Finished College/Trade 
      School 
7 (46.7) 
      Started Graduate School 1 (6.7) 
      Finished Graduate School 2 (13.3) 
      Did Not Respond 0 (0) 





      Single 7 (46.7) 
      Married/Partnered 6 (40) 
      Separated/Divorced 1 (6.7) 
      Widowed 1 (6.7) 
Financial Problems (n, %)  
     No Problems 6 (40) 
     Some Problems 8 (53.3) 
     Many Problems 0 (0) 
     Hard to Meet Needs 1 (6.7) 
     Did Not Respond 0 (0) 
Areas of Reported Financial Problems (n, 
%) 
 
     Paying Bills 6 (40) 
     Rent 3 (20) 
     Food 2 (13.3) 
     Car 3 (20) 
     Medical 3 (20) 
     Child Care 1 (6.7) 
Note.  Total sample represents follow-up sample of 15 child/teens and parents.  
Respondents could indicate multiple areas of financial problems, so percentages may 





Table 3.15.  Follow-Up Fatigue, Cognitive Appraisal of Stress, and Self-Concept 
Variable Name Total Sample 
M (SD) 
Fatigue   
General Fatigue  
(Parent)  
64.72 (18.90) 
n = 15 
General Fatigue  
(Teen)  
62.80 (19.78) 
n = 14 
Sleep/Rest Fatigue (Parent)  65.83 (17.69) 
n = 15 
Sleep/Rest Fatigue (Teen) 54.46 (21.02) 
n = 14 
Cognitive Fatigue (Parent) 72.22 (20.87) 
n = 15 
Cognitive Fatigue (Teen) 60.71 (22.21) 
n = 14 
Cognitive Appraisal of Stress   
Primary Stress Appraisal 
(Teen) 
1.27 (.89) 
n = 14 
Secondary Stress Appraisal 
(Teen) 
2.39 (.92) 




n = 14 
Self-Concept   
Global Self-Worth (Teen) 3.20 (.65) 
n = 12 
Global Self-Worth (Child) 3.28 (.59) 
n = 2 
Scholastic (Teen) 2.80 (.58) 
n = 12 
Scholastic (Child) 3.17 (1.18) 
n = 2 
Social (Teen) 3.00 (.53) 
n = 11 
Social (Child) 3.83 (.24) 
n = 2 
Athletic (Teen) 2.32 (.66) 
n = 12 
Athletic (Child) 2.92 (1.53) 
n =2 
Appearance (Teen) 3.02 (.68) 
n = 12 
Appearance (Child) 3.58 (.59) 
n = 2 






Romance (Teen) 2.87 (.42) 
n = 11 
Conduct (Teen) 2.95 (.54) 
n = 12 
Conduct (Child) 3.50 (.71) 
n = 2 
Close Friends (Teen) 2.75 (.47) 
n = 11 
Note.  Total sample represents total follow-up sample of 15 child/teens and parents.  
Higher fatigue scores indicate lower problems.  Higher primary stress appraisal 
represents the perception of more stress, higher secondary stress appraisal and 
resource appraisal scores represent increased ability to manage stress and access 






Table 3.16.  Follow-Up Reported Depression and Anxiety  





T = 49.40 (9.32) 
n = 15 
Total Problems  
(Teen) 
T = 54.87 (9.52) 
n =15 
Emotional Problems (Parent) T = 46.73 (8.95) 
n = 15 
Emotional Problems (Teen) T = 55.47 (9.88) 
n = 15 
     Negative Mood/Physical Symptoms 
(Teen) 
T = 57.33 (10.47) 
n = 15 
     Negative Self-Esteem (Teen) T = 51.80 (9.53) 
n =  15 
Functional Problems (Parent) T = 52.07 (10.01) 
n = 15 
Functional Problems (Teen) T = 52.80 (10.62) 
n = 15 
     Ineffectiveness  (Teen) T = 52.60 (9.15) 
n = 15 
     Interpersonal Problems (Teen) T = 50.67 (11.93) 
n = 15 
Anxiety   
Total Problems  (Parent) T = 50.33 (7.94) 
n = 15 
Total Problems  (Teen) T = 51.73 (10.28) 
n = 15 
Separation Anxiety/Phobias (Parent) T = 49.07 (15.38) 
n = 15 
Separation Anxiety/Phobias (Teen) T = 55.00 (13.04) 
n = 15 
GAD Index  (Parent) T = 48.13 (17.427) 
n = 15 
GAD Index (Teen) T = 51.20 (11.35) 
n = 15 
Social Anxiety (Parent) T = 43.13 (13.13) 
n = 15 
     Humiliation Rejection (Parent) T = 42.53 (13.81) 
n = 15 
     Performance Fears (Parent) T = 45.80 (14.51) 
n = 15 
Social Anxiety (Teen) T = 46.07 (9.92) 
n = 15 





n = 15 
     Performance Fears (Teen) T = 47.80 (10.18) 
n = 15 
Obsessions & Compulsions (Parent) T = 51.07 (16.78) 
n = 15 
Obsessions & Compulsions (Teen) T = 54.60 (9.85) 
n = 15 
Physical Symptoms (Parent) T = 50.60 (17.11) 
n = 15 
     Panic (Parent) T = 53.07 (19.21) 
n = 15 
     Tense/Restless (Parent) T = 46.93 (14.62) 
n = 15 
Physical Symptoms (Teen) T = 54.80 (12.80) 
n = 215 
     Panic (Teen) T = 53.47 (13.07) 
n = 15 
     Tense/Restless (Teen) T = 55.47 (10.78) 
n = 15 
Harm Avoidance (Parent) T = 43.73 (12.95) 
n = 15 
Harm Avoidance (Teen) T = 44.73 (5.00) 
n = 15 
Note.  Total sample represents those that completed follow-up measures for 
child/teens and parents (n =15).  For the CDI-2 (measure of depression), T scores of 
59 or below are considered Average, scores between 60-64 are considered High 
Average, scores between 65-69 are considered Elevated, and scores of 70 and above 
are considered Very Elevated.  On the MASC-2 (measure of anxiety) Average 
represents a T score of 54 or below, High Average represents a T score of 55 to 59, 
Slightly Elevated represents a T score of 60 to 64, Elevated represents a T score of 65 





Table 3.17.  Follow-Up Classification of Reported Depression  













14 (93.3) 0 (0) 0 (0) 1 (6.7) 
Total Problems  
(Teen) 
10 (66.7) 3 (20) 1 (6.7) 1 (6.7) 
Emotional Problems 
(Parent) 
14 (93.3) 0 (0) 1 (6.7) 0 (0) 
Emotional Problems 
(Teen) 
8 (53.3) 5 (33.3) 1 (6.7) 1 (6.7) 
     Negative Mood/ 
     Physical Symptoms  
     (Teen) 
8 (53.3) 4 (26.7) 2 (13.3) 1 (6.7) 
     Negative Self-
Esteem 
     (Teen) 
13 (86.7) 0 (0) 0 (0) 2 (13.3) 
Functional Problems 
(Parent) 
13 (86.7) 0 (0) 1 (6.7) 1 (6.7) 
Functional Problems 
(Teen) 
11 (73.3) 2 (13.3) 0 (0) 2 (13.3) 
     Ineffectiveness 
     (Teen) 
11 (73.3) 2 (13.3) 2 (13.3) 0 (0) 
     Interpersonal  
     Problems (Teen) 
11 (73.3) 2 (13.3) 0 (0) 2 (13.3) 
Note.  Average or Lower is T score  of 59 or below, High Average is T score  of 60 to 



















Total Problems  
(Parent) 
11 (73.3) 1 (6.7) 3 (20) 0 (0) 0 (0) 
Total Problems  
(Teen) 








7 (46.7) 3 (20) 2 (13.3) 1 (3.3) 2 (13.3) 
GAD Index  
(Parent) 
11 (73.3) 1 (6.7) 0 (0) 2 (13.3) 1 (6.7) 
GAD Index 
(Teen) 
10 (66.7) 2 (13.3) 1 (3.3) 1 (3.3) 1 (3.3) 
Social Anxiety 
(Parent) 
11 (73.3) 3 (20) 1 (6.7)  0 (0) 0 (0) 
     Humiliation 
     Rejection 
    (Parent) 
12 (80) 2 (13.3) 1 (6.7) 0 (0) 0 (0) 
     Performance 
     Fears 
     (Parent) 
11 (73.3) 2 (13.3) 2 (13.3) 0 (0) 0 (0) 
Social Anxiety 
(Teen) 
12 (80) 0 (0) 2 (13.3)  1 (6.7) 0 (0) 
     Humiliation 
     Rejection 
     (Teen) 
12 (80) 2 (13.3) 1 (6.7) 0 (0) 0 (0) 
     Performance 
     Fears 
     (Teen) 












8 (53.3) 3 (20) 2 (13.3) 0 (0) 2 (13.3) 
     Panic  
     (Parent) 
7 (46.7) 1 (6.7) 2 (13.3) 3 (20) 2 (13.3) 





     (Parent) 
Physical 
Symptoms (Teen) 
7 (46.7) 5 (33.3) 0 (0) 1 (6.7) 2 (13.3) 
     Panic  
     (Teen) 
10 (66.7) 2 (13.3) 0 (0) 1 (6.7) 2 (13.3) 
     Tense/Restless 
     (Teen) 
8 (53.3) 1 (6.7) 4 (26.7) 1 (6.7) 1 (6.7) 
Harm Avoidance 
(Parent) 
14 (93.3) 1 (6.7) 0 (0)  0 (0) 0 (0) 
Harm Avoidance  
(Teen) 
14 (93.3) 0 (0) 1 (3.3) 0 (0) 0 (0) 
Note.  From the MASC-2, Average is T score of 54 or below, High Average is T score  
of 55 to 59, Slightly Elevated is T score of 60 to 64, Elevated is T score of 65 to 69, 


















Parent Report 10 (66.7) 4 (26.7) 1 (6.7) 0 (0) 
Teen Report 9 (60) 3 (20) 1 (6.7) 2 (13.3) 
Note.  From MASC-2, anxiety probability score is determined by the number of T 
scores of 60 or higher on Separation Anxiety/Phobias, GAD Index, and Social 
Anxiety Total.  Low Probability represents no T scores 60 or higher, Borderline is 1 
T score 60 or higher, High Probability is 2 T scores 60 or higher, and Very High 







 Sickle cell disease has been shown to have a number of physical and 
psychological effects on those with the disease, including physical symptoms of pain and 
fatigue and psychological symptoms of depression and anxiety.  Adolescence is a time in 
development where depression and anxiety are prevalent and significant problems, and 
may be even more so for those with SCD (Benton et al., 2011; Ekinci et al., 2012; Jerrell 
et al., 2011).  The current study sought to examine a broader range of risk and resiliency 
factors not usually measured when examining outcomes among youth with SCD, and to 
better elucidate temporal precedence of how these factors relate to symptoms of 
depression and anxiety among this population.  Specifically, fatigue was examined as a 
risk factor and cognitive appraisal of stress and self-concept were examined as resiliency 
factors when examining daily mood among adolescents with SCD. 
 The overall results showed that fatigue was associated with same day symptoms 
of depression and anxiety. This is consistent with previous studies that have demonstrated 
the association between fatigue and mood (Anderson, et al., 2015; Ameringer et al., 
2014).  In addition, results showed that fatigue was associated with same day cognitive 
appraisal of stress and a likely association between fatigue and same day self-concept.  
However, few of the expected temporal relations predicting next-day variables were 
supported, which provides less evidence for the causal relationship among variables as 





results from baseline data demonstrated possible differences among youth who completed 
daily diaries and those who did not.  This is important to note, as youth with the highest 
risk factors for internalizing problems may not be completing the daily dairies.  If those 
youth had completed daily diaries, different relationships may have emerged in from the 
results. 
 Although results did not support main hypothesized causal relationship, a 
mutually causal relationship was found between fatigue and pain. This finding is 
consistent with recent work done by Valrie et al. (2019) which found that subjective sleep 
quality and pain severity evidenced a bidirectional relationship when examining twice-
daily ecological momentary assessment completed by youth with SCD over a four-week 
period.  Thus, pain appears to be a more important factor driving subsequent fatigue in 
SCD than is mood.  Future studies should examine this relationship further, including 
whether use of opioid pain medication could contribute to impact of next-day fatigue.  
There was also some evidence that lack of positive affect (related to depression) may be 
predictive of next day fatigue.  This makes sense given that fatigue is one of the more 
persistent symptoms associated with depression and often continues after mood states 
begin to improve (Fava, 2003; Demyttenaere, Fruyt, & Stahl, 2004). As such, it seems 
critical to more consistently measure fatigue (along with pain) in order to more fully 
understand its impact on functioning.  Evaluating these associations in a larger sample 
could help clarify these temporal relations and help make the case for lack of positive 
affect as an important predictor of subsequent fatigue levels.    
 The current study additionally examined resiliency factors of cognitive appraisal 





the possible relationship between same day cognitive appraisal of stress (primary and 
secondary) and fatigue.  This relationship was found to be present.  For primary cognitive 
appraisal of stress, same day higher reported stress was associated with higher fatigue, 
and for secondary cognitive appraisal of stress, same day lower stress controllability was 
associated with higher fatigue.  Past studies have demonstrated the impact of fatigue on 
cognitive functioning (Ameringer & Smith, 2011) and have shown fatigue’s association 
with executive functioning and internalizing symptoms (Anderson et al., 2015).  The 
current study provides evidence that fatigue is not only related to cognitive functioning, 
but also specifically associated with how youth with SCD are appraising stress and their 
ability to control that stress.  However, when cognitive appraisal of stress was tested as a 
moderator of the relationship between fatigue and mood, it was not found to have this 
effect.  Therefore, although it seems that fatigue and cognitive appraisal of stress are 
related, stress appraisal did not change the relationship between fatigue and positive and 
negative affect.  Methodological issues related to this interpretation are discussed below. 
 Beyond examining the possible role of cognitive appraisal of stress, self-concept 
was also examined as a resiliency factor.  Self-concept has not been well studied for 
youth with SCD, despite being included in the risk-and-resistance model.  A trend 
towards significance was found for hypothesis 3a, showing a possible association 
between same day lower fatigue and higher same day global self-concept.  After mood 
was added to the model, it was found that higher positive affect is associated with higher 
global self-concept and higher negative affect is associated with lower or more negative 
global self-concept.  However, the model’s variance explained remained low.  It was 





relations with fluctuations in self-concept whereas fatigue and pain were not associated 
with fluctuations in self-concept.  These associations suggest sickle cell-related 
symptoms are less influential on fluctuations in self-concept than broader psychosocial 
variables that affect mood.  Mood has previously been shown to be an organizing 
principle by which self-schemas become active and influence our sense of self (DeSteno 
& Salovey, 1997).    
The temporal relationship between mood and self-concept was also explored, and 
only higher positive affect was predictive of higher next day global self-concept.  
Negative affect was not predictive of next day global self-concept.  Stated differently, 
this association suggests lower levels of positive mood (indicative of depression) is 
associated with more negative overall self-concept the next day.    These results are 
consistent with prior work suggesting a larger role for positive affect in affecting self-
concept than for negative affect (Tarlow & Haaga, 1996), but in the present study we 
provide stronger evidence for the temporal precedence of these associations than in prior 
cross-sectional studies.  Of note, there are likely additional variables that should be 
considered in future studies of these relations because the amount of variance explained 
in the present models was relatively low. 
 Results for hypothesis 3b were consistent with the alternative model explored in 
hypothesis 3a, showing a significant relationship between global self-concept and mood.  
Specifically, lower/more negative global self-concept was associated with higher 
negative affect and higher/more positive global self-concept was associated with higher 
positive affect.  Although this relationship was found to be significant, results for 





affect, nor did global self-concept predict next day positive or negative affect.  Overall, it 
seems that participants that endorsed positive mood on a previous day, reported positive 
thoughts about themselves on the next day (alternative model for hypothesis 3a).  
However, global self-concept combined with fatigue was not predictive of mood 
(hypothesis 3c).   
 Despite several important findings in the current study, some limitations should 
be noted.  The daily diary method allows for better evaluation of temporal order than 
cross-sectional studies, but there is no guarantee that once-a-day measurement is fine-
grained enough to detect the relations studied.  Alternate methods, such as ecological 
momentary analysis (EMA) can be used to provide multiple measures of key constructs 
per day and provide a more temporally fine-grained measure of associations between 
variables.  This method poses a higher burden on participants, and given difficulties with 
recruitment and participation with the daily diary methods EMA may not be highly 
feasible for youth with SCD. 
 In addition, although the sample size in the current study is comparable to other 
studies examining daily diaries among youth with SCD (and has similar number of total 
diaries completed), results should still be interpreted taking the small sample size into 
account.  Several of the noted findings were at or near the study alpha level.  A larger 
sample could help clarify how generalizable these findings are.  Future studies with larger 
sample sizes may be able to detect better the effects of fatigue, pain, cognitive appraisal 
of stress, and self-concept on internalizing symptoms.  In addition, larger sample size 
would allow for interpretation of baseline and follow-up data, as well as the examination 





that did not, which would provide additional validity data for understanding the findings 
(including examining gender, genotype severity, sleep apnea, baseline anemia).  This 
seems particularly important, given the differences detected in the current study even 
with the relatively small number of participants that completed measures at baseline that 
suggested non-completers may have higher rates and risk factors for internalizing 
symptoms than completers.   
 In addition, retention of participants at follow-up was also problematic in the 
current study, making interpretations of results at this time point difficult.  In the future, 
additional efforts should be made to have consistent completion of measures at follow-
up, which could provide a stronger basis for looking at individual differences in 
trajectories for anxiety or depressive features.  In addition, positive and negative affect 
were used as proxies for measuring depression and anxiety in the daily diaries.  Although 
this is consistent with the tripartite model and with previous daily diary studies, it could 
be beneficial for future studies to explore daily symptoms of depression and anxiety in a 
more direct manner by utilizing different measures.  Finally, pain was found to be related 
and predictive of fatigue.  Future studies should consider more fully assessing pain’s role 
in fatigue and mood among youth with SCD. 
 In conclusion, results of the current study suggest relationships between mood and 
fatigue, cognitive appraisal of stress, and self-concept.  From Figure 1.2, the pathway 
from fatigue to depression and anxiety was partially supported as fatigue was found to be 
associated with higher negative affect and lower positive affect.  There was trend level 
support that depression predicts next day fatigue, but there was not support that anxiety 





secondary cognitive appraisal of stress, but cognitive appraisal of stress did not moderate 
the fatigue/mood relationship.  There was a possible association found between same day 
lower fatigue and higher global self-concept, but global self-concept was not found to 
moderate the fatigue/mood relationship.  Finally, although not originally predicted, 
fatigue and pain intensity were found to have a mutually causal relationship.  These 
results have several implications for the risk and resistance model.  Mood and mood 
symptoms have typically been discussed in this model as part of child psychosocial 
adaptation, though mood appears also to play a role in influencing intrapersonal factors, 
such as self-concept.  Bidirectional relationships and feedback loops have not typically 
been emphasized in this model, yet in the present study there was strong evidence for 
these in the form of mutual causality between pain and fatigue.  Further refinement of this 
model for youth with SCD will be helpful for guiding future research that can in turn help 

















Figure 4.1.  Overview of results of moderation model tested in the current study.  Dashed 
line represents hypothesized role of fatigue on cognitive appraisal of stress, not tested in 
the Barakat et al. (2006) risk-and-resistance model.  Dotted line represents exploratory 
analyses examining the role of fatigue on self-concept as well as conceptualizing self-
concept as a moderator rather than a mediator.
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